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(54) OPTICAL WRITING TYPE LIQUID CRYSTAL ELEMENT 

( 57) Abstract : 

PURPOSE: To obtain an optical writing type 
liquid crystal element featuring a high 
photosensitivity, high resolution and high 
contrast by forming carrier blocking layers 
which impress more voltage than on liquid 
crystal layer side regions on the waiting 
light incident side regions of a 
photoconductive layer when the voltage is 
impressed on the photoconductive layer. 
CONSTITUTION: The infiltration of carriers 
(carrier injection) from transparent 
electrodes 31 and a liquid crystal layer 
side and the outflow of the carriers from 
the photoconductive layer 16 at the time of 
voltage impression are prohibited or 
suppressed at the dark time by the carrier 
blocking layers 15, 17 formed on the writing 
light incident side and liquid crystal layer 
side of the photoconductive layer 16 and, therefore, the 
photoconductive layer 16 has extremely high resistance and high 
impedance as dark current hardly flows. The more voltage is 
impressed on the writing light incident regions of the 
photoconductive layer 16 at the time of voltage impression by the 
carrier blocking layers 15, 17 at the bright time and, therefore, 
electric fields are efficiently impressed on the effective regions 
for carrier generation. The photoconductive layer 16 has low 
resistance and low impedance as the photocurrent flows easily. 


15 


V 


LEGAL STATUS 

[Date of request for examination] 23.07.1999 


1/2 


2006/05/18 10 


(19) 0*B«fflFJT (JP) 


aa & Ml ft & « (a) 


(id <m%% 

08-262476 
(P08-262476A) 


(43) ^MB 8 *E 10 JUl B (1996.10.11) 


(5l)IntCl. 6 
G02F 17135 


F I 
G02F 


1/135 


jfcW* BMSgPft 11 PL (£ 62 K) 


(21) 

^¥08-006363 (P08-006363) 

(71) ttJJSA 

000005049 


(22) fflUB 

WffZ8¥in 18 0 (1996.01.18) 




(3D ffi&tlS^- 

!ft»P 07-010155 (P07-010155) 

(72) 



(32) ffi&B 

7 *p 1 £ 25 B (1995.01.25) 



122-^- 

(33) ±3SH 

B# (JP) 






(72) «JU# 

ice 





*EH?±EmWSi?EftfSlBT2 21 

12 2-S§- 








(72) 






*P^*B5mWgiFEftWT2 2| 

f 2 2-5§- 








(75) ftSA 




(57) g& 

m&^m tmms 1 6 <mwwm 3 1 mis^rm 
# , mmm 1 6 039m 3 1 {mmmim 1 8 « 

y?mi5 • 1 7^K*s*vrv^. 


31 

'l3a,~ltf 

IT0/Sn0 2 


16 


TsWlA*. 


18 


v 15 


17 


1 - 


(1) 

i»*si] 

#< Wfl!JEE£P|WJIJ£-er 3^ y T^n s/^r^^l^ 
[S&*S2] 

^ 5 d t «r*H» £ -T 5 fflfcftH 1 * fc « 2 ©«©*»ii 
[f»*S5] 

*# t vmrnmrnxmrft ztix^^ztzw&t-rz, 

[»#«6] 

-*w7<dx> moymfrvmtii, £tix\,^zt&& 

WLt-$-%>m&§.l. 2, 3, 4*fcii5fE*c<Dft#i^ 
[It** 7] 

O^^T-«fig S tiT I, > 5 r i ir irifflVfL l . 
2, 3, 4*fctt5Stt©3t«i*S!faift*^ 0 

¥-¥w7<Dpm<D*mfok**m&£iix^?>z 
k&mk-rzmmi, 2, 3, esytH^egwyt 1 


(WW 5 ? 08-262476) 
(2) 

[!S#f 9] 

±IBft3MW AJt«i:i« $ ft 5 * + 

<D*m&xhz>zk&!mk-}-mjmi. 2. 3, 6 

[Iff** 10] 

±!Ett^mS©«i2^ft©AltftiJffi$© K-^-«f« 

«T©58^5*;, Ndi< Ndlc &mtz LTV ^5 r fc 
-f5§if*ll, 2, 3, 4, 5, 6, 7, 8*fcii91E 

m*m 1 1 1 

awi©!*^©* y r<oftA*j i^tB^-BSjh* 

^fr <b ro«»#igT'#fi!c § ^rv ^ 5 r k ZWfc k-fZ> 

[0001] 
[0002] 

[t**og«] 

^Bg5 6-4 3 6 8 l#^(BK:JM«Sivrv^. ±K3t 

*t©#7^»io i a • i o i b mum&ox^—t- 

*s-)V\ 0 7-1 o 7£tf-LT*t|pjgBS£*u 
^^yyK«#a**-KSrffl^fc4 5° IchCo 
fc^-^x^f v VWL&frbt&tsWL&m 10 8 ^»jfLfc 

[0003] 

±fSW^7^S«l 0 1 a±(C(4, I TO (Indium 
Tin Oxide) §!;&>£>fc5SWfHil 0 2a, C d S (ift 
ft*K$!7^) i»5>*53tSPlSl0 3, CdTe (x 
/WWk* !7A) Ji»fc*5ji3fc* 10 4, Zim&W 
5 7-S 10 5, S i 0 2 (-mittr-l m) *>b«S3RS 
tt^Kl 0 6 a#W0WlSiiTi8 9, ffi*<7) 
ifyx^i o i b±(ci4, i TOte»e>/«c5^®i 

10 2b, S i 0 2 a»fcfc5*gtt|fti8t¥l 0 6 b#W 
tC«lSiXTV>5 0 W, ±IE^ei^^l 0 6 a • 1 
0 6 bii, ^ b b bS l 0 8iH<DmM,lH-Zffij£<Djj\i>Hc$i 


08-262476) 


(3) 

i o 2 bmax KmvjmfcMmttmmtttfrv 

£««Il 0 9*WK**l"rv^5. 
[0004] 

/vu^ (lv) 1 1 2 1 LxmmztiZo 

[000 5] 

LtfflCRT 1 1 3frbM$i£tltcM\ U-VXl 1 4 
&&oT#i&Wtel 1 Oift^ 74 12© 

[0006] 

^Wf 1 0 3fcffig©Mffc©##j&Wtl 1 0^ Alt 
1 0 3©^y^-*V*tf5&4>U &8M2S1 0 9(£<fc 

0 8<DMz.nm^yy Y U z.<rm&<offiMM i o 8 <d 

O-f >fc°-y>XtiM:it-f?£illJi 1 0 8 
[0007] 

9R1 1 5*»&fiMt$*i5ttmU3tel 1 1 a^ffilftfc*- 
A^D^l 1 6&a$H5, «ttUU3fel 1 1 a^SflBt 

s^s«3tdt^©isaLjti 1 1 bt-mmytv-j* 

X^U 5/^ 1 1 6T*R#t£tl7-f b/^K/1 12©i 

1 btt, 1 0 8tf5tt^3fc^$*£jgr LTl^ftV^ 

««{cA*t*ix-ct>»*i i o 8 ■eaansn4v^«> 

<toTSWStlT{i*t-AX7 P y 1 1 6l:Sl)! 
*M£tiZ>„ m&V—J**?}) y9 1 1 6icSA!t£tv 
fcKttJUfcl 1 1 b(iS{l^T-fcSfc«){i7tt'-A^ 

*u y-vi 1 7±-cjiS£**i-5„ nam o 

»?ttiL.3t 1 1 1 bliffigftfc-A^y 1 1 6SrS 
iiU U— yi 1 7±lc, #i&Wfel i ocDSfg^ 

[00 08] 

ir5^ ±E3t»5i*l!Kft*7-«)3^»«l 1 0 3 


(4) 

5 y #t ill w fcf 3 ^co J; o 

ft, i«ji^O§]t)#^?|-£«i:-t-5^®iJ4^|pj#-e 

v ^cft^r-t y 7©«#fitt*fo&**# < ft <o m^m 

[0009] 

10 ff 1 0 3 tmt/tm 1 0 4t^iltf?7-1 10 5 
TLfco CdS*ttfflt5*&, *ntc^*tv5 

set^t «t o xm^mmnm^mn-^ t^m 

[0 0 10] 

mutf 9 ^ c d s t m \^mm.mm^kk 

*.1t, flHWmmc d s i 9 fc/j^ < 1 0 

[0 0 11] 

(Zphoto) iBf^cD^^f-^^ (Zdark) tWJt 
(Zdark/Zphoto ) 4: LTBWS<3«te»*U CWJt^^; 

[0 0 12] 

40 fl5«4*teJJ***fW^fto-cv^5. 
[0 0 13] 

El 8 0 <fc 9 , BfTOEro^W T^^cist j-S-BStE^S 
/h$v>rt*5^>5 0 rtvtt, I TOBlwlf-ffif+jStijE 

7L^a$^<ft , 9, mhmzfttcna-biEiittDft 

50 ^ (!l3y^-> 3 y) AS N jE'<4Txm*.<9h£. 


■ 3- 


(5) 

[0 0 14] 

lO«S!i!WU V> 10 

[00 15] 

[00 16] 

fllitf , #MBg 58-34435 ^kfgfCti, 

£*ur^5„ bp*), ±iaa*wci4» nisi (a) (c^-r 

s^«siei 2i, &mBmi 2 2, *^fb# 20 
b h b «-> y >w ( i m 123b, y^mimm^ y a 

>K (nl 12 3c, jgftJil 2 4^)i(c»I£tlfc 
1 (b) fc*f-J:3fc:, 393M£i 2 1, *3IM&NI 

K->y 3^81 (pi) 12 3a, *SHt#»>y 3^ 
K (iSD 12 3b, 7k*ft*»>y a^S (ni) 
12 3c, m%M 1 2 4^|(S(c^S$tlfc* : f«iig^5gi 
^$4xTV5 0 £fc, ±12^(^(4, 08181 (c) 
i 5 39]«&R 121, S^tt^if 12 5, 

fcmim&K-yj ^i(iS) 123b, *mi\M 30 

K~>y ayf (ni) 12 3c, i«*jf 1 2 4^|llil« 

[0 0 17] 

UttfoT, 08 1 (a) 0*&ffl£?tt* 
1 2 2 i:**{k**K'>y ( i 3D 123bi© 

«#tJ:9'/9y h*-'<yrtt»*U 08 1 (b) 

08 1 (c) ( I ) 

1 2 5 k*mWMisV =»m ( i ni) <0»I£fc 
9 I i nfltjg£&5 0 40 
[00 18] 

mm, spv>a y h^-^yrfleg, P i n«it, i i 

Ti4, «P«ilE©a«HBS^*»tc/h*<j5i:oTi''5. ' 
^^\f-^^i^<t£oX^^ki^t^o 50 


(WM¥- 08-262476) 
(6) 

* ft* k %M9MPi\cftnmmm± U fttffio-t? o 
£,/4\E/MT*#[S]t;:$cSmV~l VgS'>7 h LT 

[0 0 19] 

9W©-f 4^*1*, 08 2{^-ti5t, 

i WofcXi&HkKis y = ^ SrJB^fc i # J: 9 fcffiffi 
14 i ?B©**fk*ftR'> y a y^J; 9 Vh£ < t 

w**{b# H IK->ya^^v^ttJ:'9'b, ±ISL 

[00 2 0] 

#M¥4-2 6 1 5 2 0^#ia4, glJCO 

08 3iC^1-i i§9P9«4J8U 3 2 a iffi«|l 
3 3 a *^«i*ilfc^7^1stRl 31at, »1*f«4 

Ml 3 2 b, ««^IRl 3 6b k*m&¥8>ft8£R 

i37tt«»i36a, m%mkLx<Dmmm. 
3 1 b t<miz. wokm 1 3 A^m^htdmkt^x 

[0 0 2 1] 

±e©3^Wtl«C» 7k*^f B «S*Kl 3 7^45^ 
tfitROtl 3 6b irli^^i 36a t^ioTiW* 

^tzmmk^x\^<DX\ wmw&fk\ 3 2 

**fk*A«3S*ffl! 1 3 7^©*ty7^fyv' I ^v' 

3^SrBUhi-5ii:*ST#6. rii(-J;9, BfsfcD^ 

©Sf, 3fe«a[SrlRl±$*5ii:i6St?#5 0 
[0 0 2 2] 

t r =bx\ ±mmm 58-34435 ^mm^ 
ztixv^itmmmomi-ffifek LxcoizmtesMx 
<d¥4 Jr- Ktt, y-i or— Y<mmm.k H&m&mz. 

lei.*) SUMtcttimKift^^d^ - 1 tfts. r <r> 
tab, mJVW£to v&ftffiim < fc5 1 v > 5 PbIII^ 

[0 0 2 3] 

rtli^^J-Lt, ±IE<O^M¥4 - 2 6 1 5 2 0#4^ 


•4- 


(7) 

< -r 5 ^ t , z.<msk wm i 
3 4 <D%mm±-rz z t ^t*# s. 

[0024] 

k^ZiK ±E©J:5fc» **{&IMHf3£XKl 3 7 
^^HM&IMIl 3 6b ^MMfHiWili 3 6 a fcfcio 

3t*««BI©SWttt 1 3 2 bdlE^fy^SrEWJOL. 

£ < * £ fcv v ^5 fflj®P^CTV ^tt 

iCX'O, W&f<D4y¥—?'>'X (Zphoto ) bVg&ftD^ 
ytf-fyx (Zdark) b<Dit (Zdark/Zphoto ) ^ 

[0025] 

0iJx.«B*li^M#fF^#T*fc5#M¥3- 
2 2 3 8 1 4-^# (#&¥7 - 1 0 4 5 2 2#<&$) 

it Lmz%mwBi?>m^£tix\, ^„ 

[00 2 6] 

[00 2 7] 
[0028] 

■SrS*-* y T/n y ^/StfSffM£ftT^5 w <t Sr 
[0029] 


08-262476) 

(8) 

itW B Bffi»/££ftTv^*^ y T/n s/^y^ 

^) -*jis»tiw»&©*-Y y T(Djtm^sp£ik*fc(«j 

£ft5©T\ ftS^H^fcflSffiKirfc!), tiftSE*' 
[00 30] 

.fagifflT*©*^ y T«ABeJhHtJ;53tl«S*<BTS 
tt^iS^tJInxtfeSOTp i nSi^i ? 

«fc 5 «tS»Kia»i»5 acaE^SrWUBIi-S r t a^Tf 5 
[00 3 1] 

— (Zphoto ) kV&ZOJyy?— (Zdark) 
tOJt (Zdark/Zphoto ) 

J: 5 (^Bf P#©^ v hr-*V* < L/c*g-(cit-< 
Vtf-y^Jt (Zdark/Zphoto ) &jz$ < tti, Z. b 

x\ mmom&mizfrfrznB&xz < -rs r t As-e§, 

30 =t>b7xV&\ft±.£-&ZZbi!>*-?$5. 
[00 3 2] 

Z>ZbfrX%Z 0 
[00 3 3] 

#iA^M« B B B *^-(ct3v^, ±fs^-ryr/n^^^^ 

>W B ii" Zffitz-TZ b *%mb LTV ^„ 
[00 34] 

m*&z.m<Dffii.*) t>±$<tt:5&o\mi$.&tix^ 
50 5©-e, ^ms^Sii^Altft^^^siiiffiiJlwiEJ; 


-5- 


08-262476) 


(9) 


(10) 


[003 5] 


[0042] 

I9#g 5 ©#«&*3fflfcliSB^ 1**1 1 


49, B^P#<o^>t-^^^/h§<-r5ri:^T*^5o ^fofaSmcJoVvt, ±E3t^SJi©'>4<£t>*£ 

Lfci s ot, 3t^«Jf(7)K^©-Y>k'--y>^ (Z ^JtOAltftlt^Sna^+yT^nydp-^giiS, 

photo) ilfcRSfOM'l'lf-^Vx (Zdark) tWJt (Z pS^fti: n ffl^fci ©flW^-Cfl&aSfl-O * 

dark/Zphoto ) < ft£©T\ ^*©<t 5 (CBfB# 5 - t *<tmt LT^S. 

fcM've-^y^Sr*^ Ufc»#lClfc'<-C**«i [0 0 4 3] 

[0036] Softie £ 9 , 3te3Ml<0rt0^©*F<&ttA*S itf 

[0037] SrtfetEojBWmwdt^-r^t < T*§ 3„ r 3fc 

OAWffilMSct^^^ttS^f^yT^nydf-^i/l^, 20 {tiffin «TfElc&5 0 

*felt®T-«c£*VO *3 r. h X\ M1-<D h V*/V%M.% [0044] 

l&< y 7<Otffi&4S/«e< 45. 'Wei 19 , If *I6 W3t«a*5MEft*?-tt, «*! 1,2,3, 

[0 0 3 8] *>?mK SKJiaWlirPCa^/w^-^+yT'ro 

g$T$©|g£vh$ < - t [0045] 

*3t*Wlt*«if-*Xi-5ri:as-t?t5. 2,3, 4*fc«5©3fe*ii*SfflSft*^fc*5V^ ± 

[0 0 3 9] 30 fE^Wi<0&t£<ki>WMM£. : J»&£tl&* J *']l 

[0046] 

[0 0 4 0] ±!E©ft#«6 itftMSI 7 ©tftsfclCfciHtf, 

»*3l4©7t*iA^« B B B »^i4, Mf#gl ©3t«& ti«'M< t t*ftJifll^fig$ti,5*-ir y T^p 

«KJB***l5*-Y y 7/0 y &tiHHftii **V*I7>f K^-V y7V> i ItL<lipS©m *> 

[0041] 40 ^ftrmrtsnrv^^t-c, *-ryr^o y *^ji 

hftmmmmi)\\ u ytfcm** y t^si#^i-§^*, [0047] 

5o ^"bi-, mm-mtctt.* ytmwm u-s \ :h v7<opm<D¥m#&m^itm&&'o i> 

m i t) i V4 K=¥+ y-fn^mmKfA ( a - S i C : r i: ^T'^ ^ 0 - tifc ± 9 , IWiB# (SEfP 

««t«ESSfl!ffi«eJ;?)'t>^<ro«EE^Bl*q*^5i 50 [0 0 4 8] 


-6- 


(11) 

«*^8 <om&mmgkm*ix w#a 1.2.3, 
P m<D*m& t **m££tix\, ^ ^ t zw®. t 

LTV^5„ 
[0 0 4 9] 

yi>^?i/a y*mtfZ> z. t &X$ 5„ r WHU&Tii, 

t!i7^ y^ym^mmmmmmmxmm^ 
imtz>~tfrxttz,<DX\ mv&mi&mi-<DW!k 

[0050] 

^s^ism^ < -r r t &x% s. 

[00 5 1] 

M#* 9 (0 Jt«i*S!jBa6*f-tt, M*£ 1,2,3, 
* < ?*HS© i IlfcSpi»^T*& 

[00 5 2] 

x% mwitt&wmmtm-z>m5Ki*-A<im 

[00 5 3] 
[00 54] 

1 0 ©3t«i*S!«ES«^-l4, W*3C K2, 


08-262476) 

(12) 

3, 4, 5, 6, 7, 8*fctt903t«3i*a»M6ft3(HF- 

fctt, &£>§K&£, "NdKNdlc" £«fcLT^5^ 
[0 0 5 5] 

«cO K^-*«Sr, « B B B «g4£T-<7? K*— ««± 
[00 5 6] 

yryv y*>"ymtmrtbtix&>9 , %&**vt-7 

[00 5 7] 

m*\ p t n t wag«5tT-fc5o 

30 ±mo) P m^mmci:^xytmmM^^<Dm l ^<D 
mm&htcnm^mz£<>xytmwa<Dftft-~-<D* 

mc&wuc-fzztfrxt. Ltc&oxmvmoM y 
t°-yyxit%ft*oftmw§icit^x±$ < xz 5 0 

[00 58] 

40 mwvmmmm] 

mmmm 1 ) *%m<o-wi&<mMK^\ ^xm 1 

?feV ^ \M 1 6 , m 7 1 jo iOS 7 2 (CS<51 >TtftW1"tl 

ym<DWtw%<D-mfttmw*ftte 5 0 

[00 5 9] 

*lti©P!: LTC d sasfflv^ivcv vfc 
ttfwt. c d s i <9 t,K«i* ^wa* 

50 a>ib, c d s wft^ 9 K*mi\3mv.y y 3 >Dt ( a - 


-7- 


(13) 

Si : HOD fcffiffl-f 3= 
[0060] 

w ka»-e#5. coswari, (z 

photo) btg&fO'fye— #V7> (Zdark) t©Jt (Z 
dark/Zphoto) tB8»<5Jtb*U r©Jfc&S*#V^ 

[006 1] 

{tffl Lfc#3\ <fc5=>>"h7*h ©1ST 

<D*m{t#M,K"yv => ym*m^"it%mmm-?ix mm 

[0 0 6 2] 

ft 9, KRfBftzMi'fc-^v* 

[006 3] 

tt©*t#l4£#5 ' k #&Stk fc*. 
[0 0 6 4] 

5fcf\ j^MMlJ/5^©^y7^:/^^>3>© 

D ^(O^frT'Sefet© n Ma> i m<D t, © £ * 

fcfr«E$*S ^ i -Cffft 5 ~ t 5. 
[006 5] 

it. mmkftmw§k<omz&m*?jriz>b\ itm 

mWKffi&fiv&gto^nm. i S*fctt pM©t©£A 

rims. 

[0 0 6 6] 


08-262476) 

(14) 

i*3tSA»e>©^+ y 7>f^i^->3 >k%V3±i- 

dr-y y r-r >• ^> a >oife*Hii*8wm@ 

<, BP*>=f-vyT-ry^^i/3 V?r3l@^fflJh-f3£> 

10 S* s fe5o 
[006 7] 

zkX\ <s$tif<D'{>'\?-yv*fr*.%<m, 

[0 0 6 8] 
[0 0 6 9] 

Hm§*5fc*{C|4, mzm-f (a) ~ (d) Ofpl^^ 

<7)ffii&z&Riir%mc£^x, MftMim&tefflmz. 

[0 0 7 0] 

M (^Mfe F-^moffln. wm-ZW<-fZ>%£) Stilt 

[0 0 7 1] 

(b) aw«««^iie»i*^*t5»^, mm<o 

[0072] 

( c ) awtffiwcjtarearo^^-^+y^j; 

nSSd>iSl (v^-fixt>^*©t,©J: , 9'blD¥(4ff< 
[00 7 3] 

(d) wRwmtmwtn****--**??*. 

50 9 t^^i^xn^roW^i L-CpjfSrfflv>5#^-> ^ 


-8- 


08-262476) 


(15) 


(16) 


[0074] 


[0080] 


fi"9^c$*-5, ep*>, sw«ffiftiji-^$tt5istg "9, wtftcm&mmm&ft (domt*) #Ki:A/ 

-f*U4\ ?qi$lc{4J!Sa^*T^^^— K*^o;t*tt So 

(c4§&Tj£^#tt£*U BJB#0-r >t°~yvM-t>b£ [008 1] 

±-T5-i:^-c#?)^T\ (*B#<^yfc-^v*f*i&fe 10 ^^jfwiSftt-ovv-c, 131 6£#f$U£^ib 

-^^Jfctt, t&EOJfOSlt?* •) < ft >9®BlHj 0 1 14 I TOlt SnOi Ra»&&&MW(fc U ft* 

*&&mM&tt&t& - i 11202 ffiSHflffi 2 0 1 & pla - S i : HB£ 

[007 5] 203a v ,iSa-Si :Hlg204, pfa-Si : 

* fc, a«Wft3t^«l 1 5 -o^Srii, * Hg£ 2 0 3 b frJHiCffil LfcffiJIISi t U ifefcJl 2 0 5 

<D» "9 -CfcS. t LTtt a - S i G e : HBt *fc, ftttftftflt 

[0076] jEi-M lt, %-r\-mMn&<Dm^K'o^ ^xmm u 

jtflKOx^if-Jft y 7° £ >9 1>*# v w-r p * [008 2] 

©tm(i«ffiK/j;nffilA>iaUi*fcH:pa!l) fcffl^ 20 5fc1\ !> TT'n -^y^l©Wt LT^«1 

iSfifiijitf4v^tii[©pS!SSrfflv^5*^J;o-C, * %M9M2 0 2 rt<£>»3«ffi 2 0 l{||i:ii3t«2 

[0 0 7 7] >b<E>T'fc5. 

ajfcJMJlCtt, ±IET14^S1 £ t<D [0083] 

T$\zm.vx^tz.**yT-7*vy*i'ym mnnfimm ±iB3t^«S2 0 2tciov>T, a^«S2oi 

J^SiiO^/^-^r-f y/i 0 U^^fc a-Si : Hg2 0 3 a i©8^|:iot^^5a 

a5©$m*fflV^«^tCB:iSfifii/j:nSS*» i -Si: HBf 2 0 3 a 39!tt&2 0 lfti] 

[0078] [0084] 

itUCfc!), aj®Wft3t*OTSrllST-#5o ±12ro Wp=/~ (2 £S n02£SiND (Vm-V) / q Na (£a,02 

*u*-«±, %M9mm<D* tyr-f^^va v«a n d + t sNa) > 

!) T^n y**syWz.S. "9 HJh-CS . it ( 1 ) 

%m%frb<n>*^yT<<l/V'*y-i/3 ^iftmmmift Z.Z.X\ e&MJ*8iPi®£2 0 1ff>$®*S, £ si 14 a 

0*t!/7^nj/ *^;/Jf (Cj; >9 PlihT't 5K>T% -Si: HB(0)Wt$, N D l£89JtS 2 0 1 +<D Ft 
4T^mX'mUmkmt^^ 0 L1t&oX, N A li P Sa-Si : HI2 0 3 a<p<DT?± 

Vtmffit. tetA,t'mito\ **«1-CH:, 3 Vw (4gB^«S2 O l t pia-S i : H 

#<©7*h*+!)T*S4^$n5. lot, © (2) 5SKJ:o-C-£jt&itS. 

rttcfcit57^- h*+yr©4j*ftis#</j:v^3yi [00 8 5] 

&V<7Mmc3c^yTs*uy*^?'m$:m-}Xh. %M Vu = (kBT/ q) In (NaNd/ ni 2 ) 

ti©7t hdr^- y T^©^^ttWcraiHc:/£&ft (2) 

[0 0 7 9] n&Z-vVT&mXhZ, Lfc^oT, (1) ^T*^-x 
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(17) 

WS2 0 lfrt)%MMS2 0 2^<D*c J r})T'(l'i?=. 

9§IKI2 0 l«l, ^^WT^/5SM$tt-CV5t# 
©S£JWB**n*. 5 r. t IC X o T * + !» T W f^* 9 

->3 is-&mwz>„ -wt t*D^e>ti53waS2 o i 
«©££S«wu ±ie (i) sac±o-c*«>e>ix5o 

[0086] 

*KJ:5JS*r— ofcSia&Tai U «T© (3) 
^(c^-f-o 10 
[0087] 

a = 2 £ Snfl2 £ SiND/" q Na ( £ SiiozNd+ e sN 

a) • • • (3) 

^OTiDflffi^fe5»^^5.1i|i : W Pv =Vapp tf> 
2: AWpli, JJE (3) S&fflvvt, filT© (4) * 

[0 0 8 8] 

AWp =Wp^o- Wpv=Vap P =S~ (aVu) — V~ (a 

(Vbi-Vapp)) (4) 20 

Lfc^oT, it^«S2 0 im*b<D*-Y V T-i >i> 
zc^v^3>-4rPfljJi-r5/c«)©p^a-S i :HJK2 0 3 
a ©J?£ «U Wp t AWp £APxfd¥£iC&5 0 
[0 0 8 9] 

£6>£» ^«S2 0 1fii](DpSJa-S i :Hg2 0 
3att, iia-Si : (Iil«fnf) 204 

-Si :HJH203a (pi) tila-Si : HJK2 

0 4 (iJD 0S^J:9^£ftSpJ||g0>22JMR 30 

t immmtit£tiz>&2Mmfc<>^xm,m-t5o p i 

8f£fc:J:3pStt©£SJ»f : Dptt, «TW (5) * 
[0090] 

Dp=/" (2 £S iN D (Vm-V) / q Na (N a +N 
d)) • • (5) 

r^T\ N D l2iSa-Si : Hflg 2 0 4 <f»c9 K"t— 
Vbi ftp^a-S i : Hfi£2 03aiiIa-S 

1 : HK2 0 4 icT^-tctoTffM^tlSffilW^T- 
£>5o -hIECD (5) ^P>^§i5^ pJHBI<£>££ 40 

H2 0 lipIa-S i : HIIM20 3 a £<75^-£-CD#£- 

tzb% latD p tfffia-pZ) X o i:/iotv^ot?, #fc 

jtBWKpSa - S i : HJK2 0 3a ©ffl®£*t*>r «fc 
[009 1] 

— iia-Si :HI2 0 4fl^Jgfig**t5ffi£ 
HiDnlt OTW (6) 5t{Cj;oT4x.ibtl5„ 
[0092] 50 


08-262476) 

(18) 

Dn=V~ (2 £ siNa (Vhi-V) / q Nd (Na+N 
d)) • • (6) 

itmnm 2 0 2»ig^tjB 2 0 sonzm&zixz 

[00 9 3] 

«rHJh1-5fc*lC, ila-S i : H^2 0 4 iigftl 
20 5 (a-SiGe:H!8D t ©IWcRttS P§U - 
Si : H^2 0 3 broracoV^TiftWTSo a - S i 
Ge :Hltpia-S i : Hl2 0 3 b icogrg-fij; 
•9pMa-Si :HR2 0 3 bfflfcJg»££;h,$22Jf 
ffi : Wbsi tt, «TW ( 7 ) SwaBS^O^ i t) -^-X. f>tv5 0 
[0 0 9 4] 

Wbs=/" (2 fsfSiGeNo (Vu-V) / q Na (esq* 

Nd+esNa)) (7) 

£Si(3e{ia-S iGe : H8gCDKm*> Nd(4 
a - S i G e : HHPf © K+-^Tfc-5 0 £ CO J; 5 
±12 (7) *::J:!>JfaSft5SailIWHsB:, mm 

2 0 SWfrbV** }) isa y&m±-t% 

[00 9 5] 

pSa-S i : H^2 0 3bt ila-Si : 

HI20 4b<Dm$&)5:®i l c&\,^xh£2.m>%±-f 

pSia-S i :Hi203bt iia-Si :H|g£2 0 
4tC0^-tCioT^$tv5pSa-S i : HK2 0 

3 bO&smm : Db p (4, OT<£> (8) jtoSi&i&rJ; 

[00 9 6] 

D Bp =/" (2 esNd (Vbi-V) / q Na (Na+N 
d)) • • (8) 

ila-Si :Hf204 (CjfM^tlS^SS 
*S:DBitt, WT» (9) ^ffymtStcXoX^Tihil 

So 

[0097] 

D B i=V"(2 £ sNa (Vu— V) / q Nd (Na+ Nd) ) • • 
(9) 

£Lk©J:5fc, -tie (7) 5£T?#«>?>ft522JII6w 
Bat-, ±|E (8) (9) ^X-^ibbtli^M 

*ID B p t><tt>*DB i &toz.tdgm&%M9M 2 0 2 coig 

3ta 2 o 5 m\m& znz**yT-7uy*>ymo> 

[009 8] 

-KMC Jfelii^aSSftSirf-lcisv^H:, H^iciEtlj 
3t*«l2 0 2|cPpiD^ix5miE^ gg^ 

BB.WiCt o T^SJl 2 0 2 (C&l, ^TJFM § 3-¥ 
yrit, SBJ«1S2 0 l»»P>ji3tS2 0 5«C(r]^o 

(4> 393mS 2 0 HfliJlcPpAnSftSflffi&j&ftjf 2 0 5 
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(19) 

Btitetiz^zmmz, %Mws 202 trnm 205 
wtk, %Mnm 202 ommnm 201 m<D^mm 

zmjtM 2 0 5{ljo^tt<fc <0 t>*# < 1-^*-feSr*f„ 
[0099] 

■ %SW9M2 0 HfflOpSa-S i : H12 0 3 a 
^T^-fe7°^-*-S^#< U pi^-tCtoT^ 10 

la-Si :H^2 0 3a*<O7^-fe::/*-^g£/h£ 
<1-5#^t-(4, pla-Si :Hl2 0 3afflgf?r 

[0 100] 

■ &W9M2 0 ldlO ila-S i :Hfig2044> 
OK7-«*£T£< U p i^icioT^^tvS 

[0 10 1] 

■ WM9M2 0 lfllfflpIa-S i : Hl2 0 3 a 20 
©BBSS:, igWWS2 0 1 \c&gMEiftm*W&^b 

[0 10 2] 

0 1 ffiKw&tt feftfc pla -S i : HK2 0 3alti 

2 o i «a»e>©*+ y 7>f y^ps. 
-rzzt -&emw§ 202 osnss 2 0 1 wnwrn 30 

[0 10 3] 

* bic. ytmmm 202 os^ffli 2 0 1 fflowtttc 

S^te*BE«flttOS-tl:Sfc«>K:HU %mnM2 0 20 
mM2 0 5«C^(tf>tlfcpSa -S i : H^2 0 3 
b £iiftJi2 0 5t««^|tJ:otMSii5^2I 
*ItpMa-S i : HBI2 0 3 b t iSa-Si : Hjgl 
2 0 4 fc©g^te±oTJgj«$ft3££Jl<B*T?# 5 
«tt/h*< Lr##ft«ffin*£&jh-F S^iicio 
TtnTtlt^So WT(c N «Eo^S*/Ni#D^5*ffi 40 

[0 104] 

■ ' iS3fcJf2 0 5fl|OpS!a-S i : Hg2 0 3 b 
1»0>7*-fc:/*--*««\ 8W«1i2 0 HMWpSa- 
S i : H]g2 0 3 a <£07^-fe7^-&£J: 9 Vh£ < 
U p i^CioT4C5t£i^{4^^«i2 0 1 
«o P ig^-tJ;oT*C5aS«tteJ:*)fc/h*<-t- 

[0105] 

■ ' WtM2 0 5ftiJOpSa -S i : HJjg2 0 3 b 50 


!»¥ 08-262476) 

(20) 

oWSr, 3^2 0 5 fcro^KJ: or Jg&SfiSp 

Ia-S i :Hflg2 0 3bO£gjli|>Ii:p ig^lCio 
rjFM^ti5pMa-S i : Hg£2 0 3bO££jpIi 

[0 10 6] 

■ ' ila-S i : H^2 04OjiftJ§20 5ffl|r 

stents 20 mop i^iaotf^^^^ 

[0 10 7] 

ZLOJ;?^ T1EB' 0>*ffi*:.fcorabfeH2 

o 5ftijoo^-y y t^d y^^mn.. mt-Wtm 205 

<, 8JM2 0 5«-C©**y7'/ny*y^ii:Lr 
©ffiSJPBSrT#S»t/h*< tr, £#&ttffici*£ 
HUM trv ^. r. nt J: 9 , 3fc3fWl 202 <ft£93ttffi 
2 0 1 ffl^tffc*£Wfc«BE«:RWin-f-a r t 
5 0 

[0 108] 

CI03g;5JIOf|®S« : Ctt, WT<0 (10) iSOgSg 

a»afcj:or#*.e>it5, 

[0 10 9] 
C= taS/W ••••(10) 
rrr\ Sf4^Ji©WfiBSl, WH^SBBTfifeS. 
3 vf— o-C : Zfi, «TO (1 

i) ^o^o^sii^icior^^ixSo 

[0 110] 

Z=l/o)C (11) 

rrr, »H:ft®ttS!re*)or2 7c fr^feixs. 
f r«JaiE<zwftHSEftr*>5. ±E(n)*t(io) 

3«SrftAi-Si. WTO (12) SCtftS. 

[0111] 
Z=W/co taS ••••(12) 

±ffi (1 2) Sfcifttf, ^g*St^^k 0 -^V^ 
t«4Jt«»JB8#i:^orv^5ri:*s^5, bfc^ 0 r, 

mm*. m%M2o 5m^M^i^mmx <o t>* 

[0 112] 

ytmw§2 0 2<D&mmm2oim<Dp i^-fcts 

S^10#«^fi iCrai, 2 0 5ffiiiO p i « 

^fciSSaiOlSS^*: CDBpitii, WTO (13) 
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(21) 

5tfcj;tf (14) swffl^acj:oT4-*e»n4. 

(0 113] 

Cwk=>T (q £ sNaNd/ 2 (Na+Nd) (Vw~ 
V)) • • (1 3) 

C D ^>i=V r ( q £ sNaNd/ 2 (Na+Nd) (Vm- 
V)) • -(14) 

rrT\ NotiiSU-Si : H^2 0 44 J OK^"- 
&BtVi>Z>t*. (13) jStfWNDi (14) 5W©Nd 
ftti, ^©lfe*Mt«*&5„ Wh, iSa-Si :H 

m2 o 4$<d \?i—&m*s mmnm2 o lmtwtm 

2 0 5MtX'mteoXio<0, (13) *4'roND< (14) 

tz, pla-S i : H^2 0 3 a • 2 0 3b$(DT?± 
zf*-&mN A t±, N D ^5:Ja>Ii:WM^{c: ioTfeS 

Cwk £ C D Bpi t <D±'hmi&i$. ^(C, Cwk< C DB pi &ffi 

[0 114] 

SI, 3t^«H2 0 2^(7)»l^l:^#^5^ m 
mat, 3§91Wi2 0 1 t pla-S i : Hl203a 

iconic iz&zm (w P ) (mwum.t, m%M2 

05tpIa-Si :H^2 03 btO^-|Cj;5Sg: 

m (wbs) co^m^*t?r#*-r5^^^5 o u,^ 

2<£>S95tt&2 0 lfiilwp iS^-(cJ;5^g:HioJ;t>* 
ii*Jl2 0 5<BI©p i^K.fcS^JiOtliJttfcL 

x, #m^h£\,wx\ / jmztizw±hmit>X'i^< 

10 115] 

Jfcfc, 39ffife2 0 HMfc, pla-S i : Hl^2 0 

3 atfHtb^fCpM©!?^ K^+:y7°¥^f££fflV\/c 

m&nQzmmt. zn^m^m^m^^xmm 

[0 116] 

mmmM2 o K^-^s'T'^fr©^?^ 

CW^f y^Nlftt iSa-Si : HJBI2 0 4 
[0 117] 

®\xJ&yj K¥+ s/T^ftt Lta-SiC:Hg 
SfflV\fc*£lCOVvcR0H-5. :©a-SiC:Hl 

Wpactt, OT© (1 5) *ff>mt&!,Z±<zX 
[0 118] 

Wpac=,T (2 esescNd (Vm-V) /qN A («a 
Nd+sscNa)) ••••(15) 

ila-Si : HK2 0 4(C^§tl5^S.Ji*I: W 

iatt. OT© (i 6) sw3in^ac±o-r#ie>n5. 


08-262476) 

(22) 

[0 119] 

Wi a =7" (2 tafacNA (V K -V) /qN D (ta 
Nd+ £ scNa) 
) ••••(16) 

Lfc^oT, mWW&2 0 HM©^*® 2 0 2 (C« 
ffi;»D$;}x5ffi$f3, ±IE (1 5) ttsXV (16) 
*KJ:oT*«>6#iSfflgJilB©«jEi:45 0 r©£g 
:Cwpi«, &,T<D (17) sSiCfco 

10 [0120] 

Cwp i=/" (q £S£acNANo/2 (faND+fac 
Na) (Vm-V)) ••••(17) 

EJLktfU i&7tS2 0 y T^n s/^> 

^'JI£LT©pS!a-S i :HK2O3a©ffcfc>0fc!7 
•Y Y^v7¥m&*m^tzW&. ±B(15)5t (1 

6) saaiv (i 7) sjcioT*»e)ix5ag«i*5 
©tsu-as-ets. r.©?-r 

20 £ 2 o l ffljm i «9 Sv ^«l±£TOn £ *5 tc », @^«H 
2 0 1 {BIC#m^*C w p i SrttftJI 2 0 5 fl|0||Mt 

9 t>/hs < -f 5 r. t tf&mx-hSo 

[0 12 1] 

^^yT^ay^>'i/Si:LT*^ai2 0 2 
<mwnM2 0 ifl!l*5J:tfl£teB2 0 5ftiJ(c^SK (H 

TFitr) *m^tzw&\zr>^xmm-rz> a 

[0 12 2] 

—KMC Wmt£$&mX'ti, tfoh^AlilsS: 
l^^ttf= 3 f■■tyTwttli^i4»^t#xP 3 i^-5 ! , rftjcj;^ 
30 ©^cj:oTm*ft53£SJllI 
(Ws) (Cia) (4. «T© (1 8) 

^ (19) *iot*tf)tl5„ 
[0 12 3] 

Wisi=V" (2 faifs/qNo) (18) 

Cia=£[/{ti+ (fi/fa) (2ia*s/qND) 
w ) (19) 

fo5„ ^sH^ffiJKx^-t/u-^fcij, TIE© (2 
0) itti-C^£;*x5o 
40 [0 1 2 4] 

*s=2k B Tln (N D /ni) (2 0) 

zomstb. ytm-fsm 20 2<DmwmM2 o iw\c 

m%M 2 0 5«i <0 *V^«BE«:HttP**5feJi)Wi, * 
2 0 2 <£>}§9!ltfi 2 0 1 ffiJ©^^Ste5r, mKS 

2 o 5«w^afii (9 b±z < -ri-mtfhZc -tr. 

[0 12 5] 

■ " I^tft2 0 1 l©«igt^t§ a - S 
i :Hl20 3a© K"*— ffi^M 2 0 5«©*fe 
50 &mtfg&-tZ> a-Si :Hl203bW K+-«S<t 
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(23) 

[0126] 

■ ' ' mmwm 2 0 1 mum ^mm<omh^, m 

[0 12 7] 

■' ' mmnm 2 0 1 M^Kttsf&itD^igm*^ 
mm 2 0 5fiij(^it5^is<7?^m^i 5 < 
1-5. 

[0 12 8] 

roi^&jJEB" (Dtrmzmwi. mm 

S1i 2 0 lfl©ffi2JWIfc**<lN&::M , »«a» 
SvhS < 1-5 r. 4:*-e#, XXM 2 0 5ffiJT'?>£#&« 

2 osnos 201 m^mytm 2 0 5 m * 9 fs v ^bie 

[0 12 9] 

£LL©ifcj&»&, 3fc»*l2 0 2<O|^alB*llll** 
^yT^D5/^^i/ltftK«tfc^ M2 0 5 

2 0 2<oWflWm2 0 l«H:^$*l5SSJI«SraE 
4\ &£VM4ft«*S2 0 2©g3Wi2 0 HfflfcJ&S; 

$ti5^s.e©^«§**ii^S2 0 5«(cff^§n 

<fc ►> fc/h $ < -r- 5 - i t% ft>H*8 

2 0 2©&93«ffi2 0 lftiJtCia5^«£E^PP*P$ix5± 
[0 130] 

Lfa&So-C roi 5»c89ff$ti^3tttS2 0 2tt> 

Sfc, SW««2 0lJ3j:t«l«l2 0 5*>e>©*-lr!; 
<D4*V-y>xtt. <*£&o " 

2 0 2 £#5 r. £ , r. 03feWtM 2 0 2 L 

[0 13 1] 

±iE©«fc 5 tS»fSixfcv^-fti©)l£»«H 2 0 

©3t»«S 2 0 2 <HBH?*Ui, ififfittwKv v3t«a* 
[0 13 2] 


08-262476) 

(24) 

^W2aS<C«Jg/JS#^^ti5o BP*>, -oii, *+y 

r^n y*yymzftmwsnmmicm-tfch<DX'& 

-/^K^t^A^, 04 (a) ftV>UB4 (c), 
10 H5 (a) &VL05 (c) x 0 7 1 *5 £Z>*0 7 2 7 2 

[0 13 3] 

04 (a) fc^L04 (c) 3t#Wl7 3WM&IJ 

rfttfW&#ffi(cii-fSt04 (a) tc^-f^ 
*A^-^Wt^AKft6. 05 (a) 

ftV^UBS (c) li, -*©*t!>7^njr^i7 
20 4 ^ft^ffijf 7 3 a • 7 3 b WHC^tf hfrtc^ffi&D 
i^-/^K^t/7A^f 0 «, 0 7 214, 

zhamfflmmizmtztm (a) ic^-r^u^ 

[0 13 4] 

04 (a) &I^L04 (c) l^f*^HBST?tt, 0 
4 (a) (^tlffSttl, 04 (b) {C*1-iE/WT 
04 (c) £jFffl^TxWmMA*b* 

30 T^ny^s-ymi 2 • 7 4(CJ;oT^«ffi7 1*54 
tflfetS 7 5A»P>©*-y y T-f V^*^i/B >a*RUh 

^C(4, 3t^«l7 3<A3lKWi7 l«(Cjg*l7 5ffiJ 

j: 9 b&^&zm&tefcztix^ziDX's xmnm 7 3 

/ioTV^S. ItllCiot, 3t2g*f7 30>n^ffiOffi 

40 5>(4 X 4yt°~yy^m^<Dm^-mm<r>h<D{cit-<x 

/h$<^oTV>5„ *fc, 05 (a) /j:V^L05 (c) 
[0 13 5] 

m^-b-sibx) £<ot±$<te , o. %im.**m 
\xtmirz~bfrx$Z) 0 zwig*, ftm&ztmwakm 

50 ±\cft^%w&^m&**b\^x\>imm*&w-(i 
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(25) 

[0 13 6] 

t)a;/h7*h;4«»k©i.9t*#<ft5 0 Sbfc, 
[0 13 7] 

Sfcfc, ftgmi<D^glttftttf6fi±tC#oT, jt» 10 
<ft5„ 

[0 13 8] 
[0 13 9] 

St, Z<DWmi>\ )titl©^yf-yy^o»ti: 30 

' 1 (4, C R T^tDmtim&T'U XfrbOW&fr 
[0 14 0] 

7*y y K7w— ;wKi7i^ h^e- K (OT, HFE^e 

h/^wyi(7)Hflffi(a^ ffifttW^T'y 2tfSgB3 

2TitSHi3tL-r» H |7W h^:/ IK Alt £-£54 
[0 14 1] 

[0142] 50 


OftBH 5 ? 08-262476) 
(26) 

LfctfoT, ±IE«^&WM<o$ f p B S^gittTi4, 

*x<5*f4, wvX6T3fcfe£*vfcaL ffi#ir-A*7-y 

/ </U7* 1 WHffffiWlCAlt^tiS., AltSftfctttti LftR 

mo oh, m&Kwz&mzmmzm&zwMjm 
ftt-i^yy S /^2^Siii-5ri^- T? t5 o 

[0 14 3] 

^wt% ®^git$ti-r{c^^y-^4_h(4^^ffii 

ft5„ &±<r>zbfrb. m^my-( h^/^KcffMStt 

[0 144] 
[0 14 5] 

h^/U7" iii.82 \C7rrr£ ? (C, ^ffig 
flSi^LT©i/7^iRl 1 a • 1 1 
«IB»i»645^-1»-i^- ^2 0 • 2 0£^LT*fft 

ebl, ^^ntc^jMi 2 2 Ltzffimt ^o-tv > 

[0 14 6] 

±fE#7*£tgl 1 a 14, 3t (#iA^*W) <DA#tffi 

Tl>S 0 U?*W&\ 1 aWSItKihlll 2aO 

ffME t B&ffiUfcti. ITOgl3atSn0 2 Il 
4t^P>ft5@W«ffi3 1, H!J77Dy^ii 
5, 3t^flSl6, *t!i7^P-7*y^il7 > as* 
Si 8, #SJ^«fr$7-Sl 9, GIRI0I2 1 a^m 


- 14- 


(27) 

[0 14 7] 

#7*£tSl 1 bi4, ^7^Sillai3i 

i bomtMitmi 2 b<mjmk&ttmm\m, i t 
oki 3 b, gar&])i2 1 bimzmiztix^z. 

[0 148] 

±!E#7**&1 1 aOgflttl3 1 
llb©ITORl3 b ifcht, B^L&^flM^g^ io 
*nt*J 0 , h/Vwy 1 Stfattf* 4 5 fcfco 

[0 14 9] 

±IEfS B B a7'f h^T'lte, «BK±9aM 
«S3 1*541*1 TOil 3 bfc«ffi!&*BHin£*bfc:fc 

■ lertjc^yr^^-rs. r*u;:4o-c, *-yy 

Rd5#7*&&l 1 b»>e>Att£<n,5i:, IBM 2 2 
rt-CWWiBUm £;h,fctt(ft-C«tH LftR tf« £ft5„ 

ii 9fc-cs*t£*u stMf?*aa8i i b*»e>wi+* 

*l5, 
[0 150] 

[0 15 1] 

jte-r , mmmwwit lt, mx.\*^-~swm so 

7 0 5 9»i^7^^?)i5^7XSKl 1 a±^, * 
^y^yV^Ctt), I n 2 (Sn) Os^bWlT 
OKl3a£l0 0 0A, Sn0 2 (T^-^E-V (s b) 
Ml 4 Sr 3 0 0 ASWL-can«S3 1 SflSfifc 

u r©±(c«^t-A (eb) mmmcx <0 T i 0 2 

1 5 5:8 5 0Ac0i¥$(c^*Lfc„ 
[0 15 2] 

**jb**Jt->y = >Ji*»e>*53te*«i 1 6 40 

4 5 (Cl/tJ?£ 10m m*fl»Ufc. 1P%, ft>*Wf 1 6 
(4, S i H 4 ^?rSfS^^AL. iSOT$t**J (13. 
56MHz) £TOJPLT^n-^#ftfU a-Si : 
H0ES:i£»Lfc. Z<D£?\ZLXnt>tltza-S i :H 

(ffismno =2. oxio-"o-'cm->, a photo ojw 

2 5 0MW/cm 2 Ba|tT) =2. 4X1 O^ 1 
cm-'T'M, 
[0 15 3] 

?SfetC x :©a-Si : HK±(C, E B#£f j£SC4 9 T 50 


(#H§¥ 08-262476) 
(28) 

1 0 2 4>&&Sft»tf&IUJt£ UTO^-f 9 Ty°v y*s 

vm 1 7 srsmE©*-v y t/d ^vrs 1 5<dm* 
t mmtx 300 A<Dm^mm Lfc. 

[0 154] 

ft^T, BBMi (a-S i Ge : HMD 18 4:^5 X 
vCVDifeKJ:*) 5000A±£ML/t„ BP*>, 
8 14, S i H 4 # * t G e H 4 t SrKl&^l-jgA U 
^o-JJrtKMIU a - S i Ge : Hffll£±SMUi 0 * 
5 LT#b*tfc a - S i G e : Hm\ZMtltzM%&Z^ 
f. BP*>v a - S i G e : HKI4, W&k 6 5 0 nm(C 
# LT a OtKHR^^O = 1 . 9 X 1 05 c m-i ZtftTo 

[0 15 5] 

-^rLT, 8±fc, ffiJBff*tW«*i:JfiGJB*r 

mtn<Dmt*m%zftx/4= (nd) -cssk^mi 
e B^*feic 4 t) , mmmwoiMt l-c s i o 

2 CHWItfvf *) BteiM»T**m<0ffllJ: LTT i O2 
fc. s i O2R0>fiW*5J:tfT i o 2 J8Ko|g£J¥f±. gtttiL 

RO^fi^5 5 0 nm©i& (M^*S»jgfi»7t) 
T*f4, S i OjBt<&WWS9 4 0 A, T i Os0t«)09f # 
5 9 0Ai/<e-5 o 

[0 15 6] 

K^t>*5ElfilBi2 1 a £MS»J; 0 70 0 Aff^ 
1-5. w <n X 0 LT«fifc**LfcElRlil2 1 a 14, 7 f 

yyxmzm zx&fattmtm&tiZo 

[0 15 7] 

-75, ffll*<Dj6^4g07lK«iLT<O^7^a«l 1 
b±tc, ^ y ^^felc 4 9 , mWWM3 1 i: LT 

OIn 2 (Sn) Oafrbtti ITOll 3b Sri 00 0 

AaSi-^o :o±(^ SB[^K2 1 b^se^K2 1 a t 
iRWKro*te-c 700 Aim t, 7 tv^xa^a ciaisi 
AaasrJS-f,, ws, ±iEW7y7^s«i 1 bi4, #7*m 

Ilia tI^«©3-=->^ttK7 0 5 9Wm#7X 
[0 15 8] 

W» ±IESE[R]K2 1 a*34UfB|6]8l2 1 b©7^ 
*[p«4, -McMLX4 5" mzZttTyJ-^u/is 
*[R)t1-5 0 
[0 15 9] 

SKI 1 a«C^-<— y-Sr«C*L, #7XS&1 lat 
^7^StRl 1 b t Sr^^— y->-^2 0 • 2 0£?>L 

1 Sr#5 0 
[0 16 0] 


(29) 

1 QTm^^fV^—^Y^^ifyMX muz?* 

-rx o (c, %mmm i 6 <Dmw\cmjt>titc** v ry 
©l§3\ ±iELycj;9(c, y ranis' *>vmi 5 

C0Jf:^-(i8 5 OA, UT^n^^li 7t7)j¥^ 

iC*fU j§?M«3 lM<D*^VT7'ny*^ymi 5 
Jh-f 5 fc*ftT'& < 1 6 ©STO® 3 1 fl^ffi 

[0 16 1] 

«Ji^-flJO*^««i:ii3tg 1 8 k<Dmmm<DW9$&f 
-> a ^ t LTffl^itm^^tii L7fe»Slt#14(co 20 
[0 16 2] 

2v~8. ov*T'^{b$*-tTOn-f--5>boi:1--5 0 

[0 16 3] 

h-f 7 X 1 0 6 Q 9,P$c^:/t-^V* 

nmim&ft*.* < /<c5^^# < ^r^s - 1 30 

S^PPJP$nS«B4BSF^Ft?joJ;^:3. 0 V, 0^B#T- 
*si-ti. 5vSftT'fc5 0 Sot, zphoto mhfr 

%3&8L : 2 5 0 ju W/cm 2 ) =8X1 0 5 Q, Zdark= 7 
X 1 0SQbt£Z<DX\ yv^mts. 

7 5 b t£ t) , (fgsliW^ 2 ('^-Tit^0y#BB) 

[0 16 4] 

^-fo ft, 11 7 J4, 1 6 <7>^<£>fl5t^£=< U 

hi 8 te, ftisms 1 6 bmtm 1 8 1 ^as l/c^t* 

[0 16 5] 

mmm 1 e t^jts 1 8 t £«g Lfc#£-i t>, * b#t- 

[0 16 6] 


(#KS¥ 08-262476) 
(30) 

mm, i' <nm±ho. 4vb^<tt^xv^zb 

©SMtffcfcHSrfctfT*^ ft»2^SW B 
[0 16 7] 

H9fc^rtfll*«EEi:^aiL5tWglt^i:(D 

J± 5 V«w»ff^^t5gW4W*te (jK HA) fcft 9 , 
HH* (.W&frytmm : 2 5 0 m W/cm 2 ) ©Kit 
$ttftift (tf-*) fcfcs. ftSmgWftM^IK 
3ScH**vfcr t x\ zoio {chzmn'K&xmtifCotf 
hJ±bmm<Dt°-?fr-^zfcttmmkz^-fx 0 

2 0 0?r^mLfc o 
[0 16 8] 

Til 1 0 Olp/mm ^#P,jXfco 
[0 16 9] 

*mmv>Bmxix ytmnmm<Dmmmm3 1 1 

LTI n 2 (Sn) OsiSnOz: SbOffil^fflV^ 
^\ rtL^ffi^t5fc©Ti±^<, d cDfl!l(C Z n O : A 
l^ZnO: B^CdO : Al^CdO : B^X^j/ 
?})>?&;-Ql$S&l>Xh&\<\ ?-<DbZ<DfmfebLX 

[0 17 0] 

fM-f s*a-(-T i o 2 £8 7 0 AmmLtcAK tmt, 

Ot*Srffl^Ttft<» Sfc, Ki¥t3 4nm~l 3 6 
[0 17 1] 

[0 17 2] 
[0 17 3] 
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(31) 

mi] 



ITO/SiO,/ #tf/a-Si:B 

mum (A) 

mm (A) 


/ TiO, / 

870 

340-1360,1740-2810 

/ CeOi / 

910 

JW-lifiXJ, 1 IvT-oocAJ 

/ ZnS / 

830 

330-1330,1690-2750 

/ a-5iN:H / 

540 

50-3000 

2fS<& 

/Tin / fwi. / 

1 lu, • * 1 c\l 

CeO, • • 450 

Till • • WvlfWfl 19^fK?Wl 

CeO, • • 50 -950, 1290-2370 

/ nar / l lu, / 

war • • c\jw 
TiO, - • 550 

TiO, ■ ■ 80 -980,1490-2380 

/ TiO, / SiO. / 

TiO, • • 770 
SiO, • • 70 

TiO, • - 300-1230 
SiO, • • 50- 300 

/ SiO, / TiO, / 

SiO, • -1620 
TiO, • • 530 

SiO, • • 550-3400 
TiO, —85-980 

/ TiO, / Bi,0, / 

TiO, • • 790 
Bi,0, • * 50 

TiO, • - 300-1300 

Bi,0, ■ • 50 -370.1470-2050 

/ BiiO, / TiO, / 

Bi,0, ■ • 660 
TiO, • • 570 

Bi,0, - • 50-2630 

TiO, • • 50-1100,1360-2550 

/ SiO, / Ta,0, / 

SiO, • • 270 
Ta,0» • ■ 950 

SiO, • ■ 50-2500 

Ta,0, • - 620-1280 j 

/ Ta,0, / SiO, / 

Ta,0, • - 950 
SiO, • • 80 

Ta,0, • -450-1430 
SiO, • • 50- 270 


/ SiO,/TiO,/SiO,AiO,/ 

SiO, • -2100 
TiO, • ■ 270 
SiO, • - 2050 
TiO, • • 530 

SiO, • -1110-3220 
TiO, • « 50-3000 
SiO, • • 980-3150 
TiO, • • 80- 940 


JO 


[0 1 7 41 


zzx, *mtovcm\b\*x, xmmm^v i nmm 

tm* (B*r*i. 52) (DWftmnmvw&zx/ 
Amxmm-r^bxm^Lx^. i&wul 

^Srfflv^T/h* < LTV n5„ 
[0 17 5] 

±EJt«fi»J©3t««i©#ji*3t©Sia*SrH 1 1 
fcjjcf. rr-Ctt, ±l23»ff^»^W£3 1 
©IBS?!*, WfcttT* 1 3 O O At Lfco IH 1 1 

<5i5^, itts^ywp i nmi-&m^^tz%mmmx'im 

S600~700n m©#i£^3fc©3piSJj§i®*l2 8 8 . 
5 % i & 10 %fiJLbD#5&Wt£ ° * LTV > 5 3. b 

©010 J: 5 fc:, *iir*^l6WII«rfflv^ 

ft^flJlT'fiigift 600~700n m©#i£#.3fc© n 

[0 17 6] 

t LT?t^«BiC a - S i :H^5p i n§J»*^- 
O'^flS^^t-^^jco^T, 012:fci:l>*0 


08-262476) 

(32) 

1 3K£<5^-CiWt-5. 
[0 17 7] 

±fE©p i nllflia-S i : H*»fe*t>, i B© 

HBitt±IKiaS<^* iWCiO/jmiU P Mont* 

(42 0 0A, njfttl OOOA*£lSl/CV5. ^©ftil© 
[0 17 8] 

£1\ BlSmsir^T. 3©3fc#®I©9!ftgB#©'l' > 

(06) ±9 Vh£<4o-CV3r. 
pi nSBtFpett, BttlfltEftfiptt (Wiffi 

SHE *o TV * r. i: 

[0 17 9] 

kk, 012 fcjsvvr, ^«©*^«raw)3tawis (0 
9) iJt^Lfc^*, arcit^t 

[0 18 0] 
[0 18 1] 

■^©Kirts© ^if£B#©K#t*©tf' h a t 

[0 18 2] 

-<Dtc&. p i ngjfrf fcffiV^»&*3!SSfl*f- 
<t 5*«i**©3ftaD ^"450 nW/cm*" 

tiag&w&<* tt. =>vh7*h<b "150" tig 

<, 4fc, (o. 7 V) 

[0 18 3] 

iSi^^Slro-f^t'-y^tcoV'T, 014K> 
4 *3 JOT 1 5 {rS<5V ^T^-TSo 
[0 18 4] 

©IWfc;^ ^^ffiffl U Znnmz 3 O O A £ L;fc„ * 
2»®lOiJili N a-S i : HK?rffifflU ^CDffilffS: 

ffi 1 Lfc <t 5 KIBI C t Lfc„ 
[0 18 5] 

9??, 01 5(r^rf-^>f— ^©^77^?), 3 

■ ttt^T. BSSfC0^>-t-^X(4p i nlgfOj; 
5icM«ffift#tttt«^t<©ro, *SW*^«S (0 
6) ©J^/jtf^tf-^^fcttftfe-f, *fc, B^B#© 
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(Wffl¥- 08-262476) 


(33) 

<5<> 

[0 18 6] 

"6 0 0^W/cm 2 " i:3t««*Mft<, 3>h7 
X "15 0" t*&\\ 10 
[0 18 7] 

[0 18 8] 
[*2] 



mm 

1 **S8 


Pin 





Ztarfc 

< 
< 

Ziack 

m 

it 

Z»k«t« 

Z pk»<0 

> 

Z ,1,1, 

z<..„ /z. fc ... (e.8) 

Z-.,» /Z,b..o (7.0) 

Z 

..r. /Z M .«. (175) 

m 

5twi3£ (—450 ; 

(-600 ) 

(-250 ) 

& 
*■ 
S 

n^K?* h (-150 ) 

n> h?* h (-150 ) 

3>h-5*h (200 ) 

ft 

a 
* 

nmac (-40) 

mm. (-so) 

IBftK (100 IP/BD Jgi_L) 

CO 




I 

it 

#<fr OS) 

Oft) 




»&*A*«(90.0 X) 

«£#A*«<99 %J£l±) 


[0 18 9] 

*#< as ^ ~<D-t\c£<o^ *mwm 

mm zi&H&wei&Xttm v 

5fcRtt£;fcT^3fc*Jttfc0!lOp i nS*^«it<75 
[0 19 0] 

#&b<mmvtt* itmmm titiioa-s 

i : YmZm^tztiK -tlKK^S #J 
P-CVD^tf fC'>*<7>B 2 H 6 Sr*AUT^BtL 
fca-Si :H^a-S i : F : Hlff$)oTfcfil\ 
SfeK, a -S i : Hl^a-S i : F : H^-'>*» 


JO 


50 


40 


50 


(34) 

[0 19 1] 

*5>t, *SlliLta-S i : F : HBSSrfflV^ 
*H\ ^(OP-CVDfeJCtSjjfe^fetLTIt, SiH 
4irS i F4Sr#AU^»-f5*ffi J 5'S i H 4 tS i F 4 t 
H 2 ^At^1-?>*-ftfo5VM4S i F 4 tH 2 
U$&"f 5:£feS s *>3 0 :©a-Si : F : * 
IBigC»»ffi{C^Lfc a - S i : H^J; *> 
ft6 00-7 0 OnmtfWKilR^IS^LAtVrt 

Jtip-T-So 47c, a - S i : F : Hlgti, a - S i : H 
m\d&<X%&tt, (Staebler Wronski 

ftife) **WJ-t?t5«l»i6S*)5. rcOa-S i : 

F : HBSWt, /5fe^iS^±(fTfe7t««#14^bL^ 

v ^m*bz><Dx% xmws&mm m.* m ~ 2 0 M m) 

[0 19 2] 

a-S i : F : HmfcB^<DT?-f7i'&'Jrtk 
»UH§£f>a-S i : H^iC'>fi(7)B^Sr»Lfc 

[0 19 3] 

L-fc^oT, a-S i : F : HH^>1:(75B^»P 
U;a-Si : F : Hflt&ft3flBI|£ UTffiV^3t«i 

[0 19 4] 

#**lf4, 1 0/imS*©fflt»-t?*)5O-e. 

SHftiRi-SMk IP^iS0J«13 lfIJ(7)^g±c03fe^* 
IOiBttffla-S i : Hf^a-S i : F : HBJ£ 
•^SBSstoOa-S i : F : H^fflV>Tta<, 4 
fc, *+yr«BIWfcLTtt5IJt©Jg|Bt!^Lfca-S 
i : Mg£fflvvct>&<, ZtlbO^-ftKDm^t^: 

[0 19 5] 

*7t> 1 8 COWWt a - S i G e : HfCPB^-f 

[0 19 6] 
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(35) 

10 19 7] 

imsmmo&wmmfo % y-m 1 9 ». 

ttfcffl U3^W^©IWW»T?i5MH- LTV ^ rnic 

c±ptA./4*fr-ei5aH-L-r't>a<, jteswfcfto 

**m©K£LTS iOiI!K:JSv\ SiBiJrW 
iftwfflli: LTT i 0 2 BS&fliVC^5#» -axteRRJ&t 

«SRliBaF 2> NaF, MgF 2l Al F 3 , CaF 3l S 
rF 2 v LiF> NasAlFe, N asA 1 3 Fu SrfflVS 
flSJBJr^WH- 1 U-CHt, 0il*i4L 
a F3x Y203x W03> Sc203v PbF2> NdF3, S 
1112O3, PreOu, M0O3, La203> E112O3, Bi2 
03, ZnS, Zn(X Nd03, C e F3, A 1 2O3, M 
g CX H f O2, Si 3N4, Z r O2, S b2C>3, T a 2 C>5, 
CeOsfcfflV^ 
[0 19 8] 

fcW ^ If- AiJj;TJ5tfJ?pffl«-^ f-A^|^P#(cBB|t 
UR©as«W8«:i«< t»# 3W *>T;y* h«ife ( I A 

d) zm^m&hZo 

[0 19 9] 

xmrnmrnx-^ Haw 2 2 ©a**- m 

XtfllifflBfattWECB («#«S@88JB*t) *-K. 

pdlc (#y-?— afaaaao *-k, flc mm 
wm&) fc maemm *-k, ds 

(ftftttSMi) h\ &5VS4GH (</* h • * 
* h) *-K«rffll^-Ct>&V\, 
[0200] 

*fc, *»W^ffiTi47t#ii^af« B B B *^^iE»)-r 
S/c*(C5 0 OH z ©®E®«rfflVNfc*s, 
foftli, 120Hz~30kHz g£cD«SH-T?fcfttf & 

^timmw^mmx-mm^ stmommm-vb 
[0201] 

±E©sas©ji*tRi-ra» 0 1 1^1-4 5 ie, 3t^« 

€ 1 6 ©pfflllK:** y 7/p y*^?m 1 5 • 1 7 
(tfc«jgl-4D, 39J&&3 l*>40$&ftJil 8frb<D 

tSr«H»t UT*3?»» ^©fc#\ ftmm 1 6 14, i& 
©a-Si :HBReJ:o-C«|^S*l-C*J!9, r©iS© 


08-262476) 

(36) 

a - S i : HJg<£© Kt— &gl4(5l£*&-<!:&54 5 (C 
[0 2 0 2] 

t :W :©il©a-Si: H$|cD Kt— 
393«ff 3 lftiji 19 fcjgftff 1 8 < 
4 5 K.m&t& ' £ t?, 3 1 {MI3R 

10 fePot, i§wsn3 iwmw&mAi* aetii 8« 

iSW WI 3 1 ftijfcffiv >«E*spn*n $ ia5o w © 4 5 fcSft 
[0 2 0 3] 

17 (a) ^ev^UHi 9fcS^TIWJimitf, UT<D 

20 <4€B&-T5o KTW^Htto^igKiisv^-CtlSWIfc-f 5. 
[0204] 

^^©»«B{C«53te«a*SI»a3lW-tt, i MtO a 
-Si: H^W K^H6«Sr, S?^«13 l«ifj fcJS 
5tS 1 8{|lJ<75*^t < fc* J; 5 fcJKR)iSixT*i "9 , * 
<£>#*®ll eflDa^A^P-zOKy-f+^Att, 11 
17 (b) *54t>*lll7 (c) t^i-4 5fc/«c5o 
1117 (a) tt, ±BSHS©}KBlOJ^ttWl 6©a 

[0 2 0 5] 

30 01 7 (b) iemt^/^-^y l-'^TfyM-i, 

8 micm^ xmm Lxmn-r z 4 5 k ufc«jg©3t 

17 (c) (C*1-3i^^-/^K^WT^7A{4, * 
[0206] 

017 (b) tc*1*F«Bfi©3^«li©«Bt 
40 JWfcfcoi^-CKiPi-*-*. r«4 5t-, 3^W116' 0 

wja»iq**5fc*©, jt*msi 6' cosat^tc^ 

[0 2 0 7] 

■ 393W13 l«*»e>«3t«l 8ftiJ(c[fi](tT Kt— 
[0 2 0 8] 

■ mwwm3 imfrbmftmi sm^nxmmm 
50 z<Dtz, mmm<mffimiiLXTt±y°9-(Dmu 
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(37) 

[0 2 0 9] 

sbj«!3 i{»j<oi&fimt^-r53t*wii4, 

[0 2 10] 

ftf\ ±IEBro^fe(c,t5a-S i : H^i^tfelc 
^Xmn-fZ> 0 a -Si :H^I4, ^yXVCVDifc 10 

(ik^fmfc&m ic£<9iWk£}i, mmLtcmm^i 

Ofimi^of;, -<£>#£\ SJ&tRC, S iH 4 #*£ 
-ILtlOOOscc m^ALfctt«8T\ K*— 
*©fcfe(rPH 3 ^ (H2T'l%(c#^$^fct») 
W£-f5 0 rcDtt, jS^®I3 l*gis\(D*\yT7'uy 

1 5±wMimwiPH3 iJ*<om&m& 

^aiU f£lglll#?@L a-S i :Hro^t#(CPH 

y T^n s/^V^Jf 1 7 t O^I-^Bt^T'PHs 

1 0 s c c mi-f 20 

[0 2 11] 

r <0± o \Z Lmhtltz a - S i : HlgfW K*— * 

^-t^M^T'ii *3 <£ ^ 1 0 1« c m-3 t f£ <0 , jgftS 1 8 

±•£1 0»cm*8Ji4ofc. 
[0 2 12] 

±|EBO*-ffi(Cj;5a-S i : H^(DKiSj£{C 

0 0 0 s c c mSr^ALfc^l6T\ *«fflroT^-fe^ 30 

3 1 + D Ty'u y*y-?m 1 5±©^SKP*&«f 

a-iTt^p-W&mt: lOsccmiU M 

1 1 <bfc*j>s-8\ %mwm 1 6 cotsm^fi^-e'n 

tU Z.<DWMA*ib F-f~WfiQ<Dtz)b<DPH3tfX (H 2 

LT, *^i^jg3tS 1 8ftiJOdf ]) T7u y*y?m 

1 7^^-fSt '5T-PH 3 1 0 s c 
cmit5» 40 
[0 2 13] 

Z<D X 5 iC LT#?)ixfc a - S i : Hlg^W K^-&- 
Sli* Wmm 3 l«codr+ y T^n y^V^S 15t 
g^f5^tSt?«*3 1 0 15 c m-a t Jfc 9 „ 1 8 

^Tl 0i8 C m-3@Si:/ £ o/c 0 
[0 2 14] 

ilEB^jfe^iSa-S i : HH<D®!3£j£ 

i o o o s c c m^mx\,tdmx\ mmm(DT?±-y 50 


(#FJ¥ 08-262476) 
(38) 

ttBjKttT^-fe^-ttlMiSrl 0 sccmtUM 
T^n y df ^11 7 (Cg^-T 5 k r. 5-CB 2 H 6 W 
[0 2 15] 

r. © i 5 LT#?>it;fc a - S i : Hff&P© K^— $g 

an, swui 3 1 y r^n y 1 5 [z 
m&irztmzvmsx*: 1 0 » c m* * & 0 . m%m 1 8 

w^-y 9 T~fn y^y^m 1 7 fc**TO*T*H:*i J: 
*rl 0«cm*8ti4oft. 
[0 2 16] 

£JUt© 3 o©*jfet-C«lfi$nfc3tW«P 16' «{»J 
a -S i : Hgl+tf) K?— 3Wt&3 lffl 

t\ ^^^^^Sdr^yT^ns/dr^yjii 5-17 

3 l flj©2rfc*# < 1"S ^ k frX*% . ' oM*. ftgft 
JiwS?^*® 3 i flllciKv^fljEEtr^Arrs r k W% 

[0 2 17] 

mi 7 (c) {c^-r^/^w^^ K**i"5 

[0 2 18] 

r^smBgSr^SJfeWWll 6" fta-Si: 

T^fc^o o*9, a-Si :Hiftt SMffiS 1«<D 

l 8lci£vMMIETfit 3t3tli 8«©ft*^Jifci* 
U JDfcHi 81(7)1^1(7)^x11, -5£<^K^ 

■frett, a -si : Hg(7) K^-«*«s— aisresc^tr 

[0 2 19] 

-TSo ft, a -Si :HOJK¥telO/zm£*t5o 
[0 2 2 0] 

**f, RJ&^C, S i H 4 ^^—KLT 1 0 0 0 s 
c c m£*ALfc|£ffiT% a - S i : Hfl^Sr 7 M m^ScSS 
■f5 0 -tLT\ a-Si :Hl^7/zmW9/!m(D2 
MmPIIC, PH 3 ^ (H 2 T*l%t#3R$ixfcfcO) * 
K^-^JP(-fflV\ ^(7)^M10 s c cmSt^ 
t^t*D^*5„ El|^9/im^)ir5T'Kt- 
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(39) 

[0 2 2 1] 

mmmms um h-i— utv>» 

ft*l*AV\ *SUS<^lit?f4, a-S i :HK 

[0 2 2 2] 

WJb©± 5 i MO a - S i : HffiS©Sl^«ffi 3 1 
ffifl© K^«&£ (Ndi) ?rii7feS 1 8 HJ© (N 10 

dl) J: 9 /h * <■ -fi r t T\ 3gfflttt 3 l $ ft 

[0 2 2 3] 

LfctfoT, 3t^«l«^«13 lffi©*75MJI 
1 8ffl!l«t!5fciaS«E^*a$^5«t5^/i5»t?, 13 1 
8 iCTfrT X jl^a-Si: Hl^©-£© *tf (N 
d) ±5t>3tett^£<ilHxS. (fit, Bf«SEf4, 
-^SroHtcHfc>fc-fl^Ci:/«CoTV>5„ 20 
[0 2 24] 

a - S i : Hffi&©&WW£3 lffi© K"*— 
(Ndi) SraefeBl8«©K^-«* (Ndl) .fcB/h* 
< Lfc#& (NdKNdl), BP*> K^-«««»RKrtC* 

K^*«AS-3t (No) ©*££©, 

iz^ft©*®* ebisao &£vfflm<nm*zm 1 9 

[0 2 2 5] 

H 1 9 WT©« 3 ©iSfcasfc&ftfc. 30 
[0 2 2 6] 
[*3] 



m w/ cm*) 

1 P/ mm) 

No 

600 

50 

n d .<Ndl &m 

220 

90 

Nbi <Nt»i cans) 

200 -250 ! 

85-95 


[02 2 7] 40 

±!B* 3 ^ K^-&g£N D i< Ndl t L7h*£-© 

[0 2 2 8] 

a - S i : Hgt©l5^1S3 1«© K"*— « 
S^l 0 16 cm- 3 S^Tfe^t,^gt<D^-g-(Cj;o-C 
^*n**^£««l±J3J:* 1 0 0 0 0 A£ft5„ 


(WR! 5 ? 08-262476) 
(40) 

nfttzimzmmfrVKtezvx', mww&s km©* 

+ !l7^n*y^il 5 £©8^88 J: 5B8P1 Mm 
*-W)«*m. a - S i : HR«f © K-t-ftS*^ 

[0 2 2 9] 

§ a - S i : HMPPOjCftl 1 8{IJ© K*--* 

Ml&ZtiZmX&lZSIiHt&XZ l 0 0 0 AirfcS. L 
fctfoT. ft3M£|<ft&9Jtt£3 HM© K?— «J£* l 
0 18 cm- 3 S^i:-r5^f>if,ii7tJil 8{W©*-V y T?' 
ny^^Jll 7i©g^g&<fc!>^¥l 0 0 0A©ffi 
J*T»«U a-Si :HBtf©K-*^-«*Sr»l>**<CV^ 

[0 2 3 0] 

Si 8 i9t>^<«BE*JEK!in*ix5J;5^ J^WSrt 
oKt- ««*3Wl2*-tirT:v^. OT©Hi&©^1i3-e 
{4, ftWtH<a393«if 3 lfflttgftfl 1 8 J: 9 t>#-< 

wzzmte&ztzMc, Km-mtLx. i§j©¥* 

#b z.<d i m<D¥m#i: *) i^^M?-** y 
§J©^ft£ ;c i S©^j»^tP c^A'*-** 

s i sm\z.fafr^xmm\z->b& < fts^-:/*^ 

[0 2 3 1] 

mmmm 3 ) #3§bj© £ e> \z.m>w&<mmz.r> 

VVCH2 0 (a) ^^L|2 7 (c) Jo^tfE 7 0 (Cg 
[0 2 3 2] 

y ^ajtl 1 8«tel6ja»oTasttWJ;:/h§ < 

mm (nd) i m^mw2 e 

[0 2 3 3] 

^£T, i M©!7^ K=¥+ i S©¥»*^ 

-TSo 132 0 (a) (C^-TipiC, ^^K^-tyT 0 ^ 
5{dg^i-5J;5K:LTK»t, SW«ffi3 l 
*oTV^5. K¥+ 2 7 fcioT, 
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(41) 

icmtk-rznmwtoK i mnymtt 2 6 wcjmzti 

#ot\ i ffl<£>i£gfr2 6 rtT^Lfc^r^ y TflSffffi 
[0 2 3 4] 

--T% ±C© i f©!7^ K^-t yf^mW2 7 (C i 

s«o*a(E^2 6 im^Ltdtmnmomm^m^^ 

[0 2 3 5j 

ig?CD!7^ m^#27ata-S i xC 
ix :H (i JlT-®?Scx = 0. 6) SrfflV\ IfflilOO 

V\ «»P-CVD«ftt LT, S i H 4 =5 0 
seem, CH4= 20sccm, H2= 2 0 0 s c c m 

jfefrT-ifliLfc i la - S i xCi-x : Hi© h'i—$S&. 
(11 0 16 cm* Xhitc* 
[0 2 3 6] 

±iEco i msr)V4 V¥^y?¥mVf2 7\z.i6^x\X 

**!>T7ay*>ymi 5 k xmrnm k <?>m^c x 

#fc3 0 z<Dk%o K*— ^H© i M<£>¥ 
ift2 6t&5a-Si : H^tl^SSWl 0 15 cm 3 
~1 0 17 cm' 3 ©iirtt LT, iMcO!?^ K^+yr/N* 
**2 7^^g-ni«aVo £P>tC s :OiI©!7>fK 
S /7 s ^ft:2 7 ©JWW:, !> TISdfcSWKgg 
S£^fiJt£-tt-5fc», y y ^y^S 1 5 £co 

[0 2 3 7] 

2 0 (a) iMCD¥jgft2 6gB#(-:fc^ 

CO¥*£#2 6 +-C*^4Lfcdf -y y TcO^fbjg^iSj- 
[0 2 3 8] 

tr-C, iS<D^^2 6K*i-C, a-Si :Hf 
*©K?— (N D ) ^11113 11^1^1 
8 « ic [p] a >o TJSJp-f- 5 «£ 0 I C L TffM $ tlfc i S><0 
*mfc&&m-Z>Z.k1&%7LbtlZ> a a -Si : HBgtf 

©Kt-ii (n d ) zmwmm mttmtmi 8« 

K?— (N D ) ^a^tifAPSit^ifei, gpg 
[0 2 3 9] 


08-262476) 

(42) 

k-*— ttttmtis iffii*»p>3S3tai 8ffl(cig 

«WWcHttP**fc»#, ^co^u^-ipftfi, 02 0 

( b ) (c^-f j: 5 fc, i ^co^fr 2 6 ' UfttmftM 

fc, K^-««*SW«i3 l{)fla>g>ig%li 8 meg 
pgfi*Jtc*i*p $i±Tfc4»^, *<D^*/v*?-!$mi> 02 0 

(c) il©#ff2 6" 

a 1 8 fcfl^oTgwiWKflrFtaj: 5 cfco-ci^*. 

[0 2 4 0] 

r co i 9 lis Kt-»iiis 3 1 «|«t 0 taut 

JI18fl|ro*Sr#<-f-5itT», iSco¥^ft26'- 
2 6" Ut* -y y Tco^ftJiS^ft/l 1 8 

< *3 cot\ jt-t r i 5. 
[024 1] 

t i^co^frico^Lfctco^^aSi^fflL 
tZl*&i£O^XVmirS. 02 1 (a) (CTjrTJ;?^ 
i McO^Srft 2 6 t p m<D¥m& 2 6a £ 5 

[0 2 4 2] 

^feic, ^«itSr#<»g-ffcJ6(cii, i^co^^2 

6 co h°i—%m*mk $-*5ci(cj;o -taws S tlZ> a 

W(Ci#Jp$^7t*-a-, ^co^/w^-pfs^ H2 1 

( b ) [CTjktX 0 K, i ^co^fr 2 6 ' tt&as&feli 

1 8^|pJ^oT^6<J}rfi;T-f5J;5^oT^5 0 * 
fe, K^-?6fl[ftaw«B3 l«^5>Jt3t)il 8«Cg 
RtWJciKlOS-frfc^ ^-co^^^-Sff^ H2 1 

( c ) IC^-f <t 5 fc, i ScO^J$# 2 6" |fl«WSJUt 

Si 8^iRja»o-caBWtffiTi-5i5k:*oTV>S. 
[0 2 4 3] 

r co i 3 fc, K^^-HfeSisawttffi 3 i mi. *) hmx. 

m 1 8 m<Dl}%& < i"5 r k X\ i 2 6'- 

2 6" Lfcdr-y y T(7?^|ti3gft^s^i3tg i 8 

< /iScOT*, *«^?r^ < ffif Z k fcXZ 5 0 
[0 2 44] 

p §Jco 9-1 K^-r y 7°^#:(c i ScO^#:^ 
S^-Lfc^coSr^flJli^ffl Lfc#^-tcov>TlftBJ 
1-5„ 02 2 (a) \C7tfr£Hz, V^Y^y-f^m 

VT^yJ^fsa >&&5±L'&Z>^*fr#-mi&k 
<foT^5. rwy-f K^y7 , ^«:2 8^«toTt, 
02 2 (a) <D7J \*^yzf*m#2 7 kmmc, i 

s©¥W*2 6rt-e^4Lfcdr-t y r^#E«^iife{c 

[0245] 
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(43) 

$ fee, mm*&< m-ttzwm, i mvymfc 2 
6 <d h*i—%mzm<tmtz r t ic: «t o-cii^snso 

WfcifAo£*fc»£\ ^co^/u^-^ifi, 022 

( b ) J: 5 fc» i 2 6 * 

BttJiitaq *©:n*/u*-lW&W:, 02 2 

( c ) \Z7FtX j i I!©*** 2 6" gfcftriM 
Si 8(C[p]^oTmW(C{g;T-r?>J;5(C^oT^?)„ 10 

[0246] 

X. SLTMRfWZ. 
[0 2 4 7] 

pl©y^ my/^tLTa-S ixCi-x: 
H GBj*x = 0. 6) 4rfflv\ MVttl OOAi-TSo 

VA K^+S'y#*«:2 8 t ItOpia-S ixC 
i-x : Hlfi©r^-fe^-««J41 0"cm' Tffcofc. 
^W±iC x i MCO a - S i : H^^HJSW^ffi 2 tffl&t 

[0248] 

+ !iryny^ii 5t iSfflfi«:2 6i:©g 

7W/h£<U il*©^ft2 6<f ] K££JI£*<ffM 30 

8tf©7^ir7°*-$;S{4, 1 0»cm<l§tJ*a*U, 
! 0 is c m*~ 1 0 20 c m' 3 ©gHartT'foftfi&V \ 
[0249] 

r»J;5{-LT^$£tifc^WIfi, HI 2 3 2 3{c 

8 £ i M©fj|«; 2 6 1 <fc 9 , £ 40 

ixS©-?, ftj|MJI©SgWttl3 l{|iJ{cffi^«EE^M 

[02 50] 

Sfc, ±!2©pM©7^ K^rY-yT^ft^ *^y 
T7*vy*l'7°m\5<D{\i?r l [c®.m^Xh^X Z<D 

zb^-o^xm, mmtDmmmmicxmm^^Zo 

[0 2 5 1] 

fcfc, i M©^-7**it©^Hft (#T\ i 


08-262476) 

(44) 

3B»Wt»BL**mcov^-CBWi-6. 02 4(a) 

{^^-r <t o i sf--y-7°^ft 2 9 tt. i a 
<D¥mm 6(c^-^H5t*(c, ^»^«is3 1 

[0 2 5 2] 

-wmc mmm\z.^-7*mw*m^z>z.kx\ 
m&frmzxixoi&ztiz** y r#%mmM* 

<£ 9 3i*^-4:#rawmtt 3 1 mk&u lb < a 

[0 2 5 3] 

39m 3 i»^A*fsti5#^» m 

b^*>i)\ ^-v**mW.X'\*. 3t©JB*T*«s«*«Hc, 
tttt, d«5c<«*. o*9, ^+ ^r© 

[0254] 

So - © i # <DW2A-yt<D%S$Mtt 200/iW/ 
cirffcfcofc. ft&^ft^iSE^IijLft© 

*^ft(4, flBt5®*l*®l3J:rFp i nSo^fttctt:^ 

J: 5 s^»a**-cfco-ct>*rs*t*iJffl-t-s ^ t ^t* 

[0 2 5 5] 

rrt, ±ie© i m.<D^-^--f^mw- 2 9 (c i s<7?¥ 

[0 2 5 6] 

^ im<D^^-y"^m#-2 9 t LT, a-SixC 
ix :H (iftMx = 0. 6-1) WS:fflV\ ^)¥(4 
1 OOOAt-TSo fflU im<D^~^^m»2 9<D 

t>Sv\ ttWiP-CVD^frtLt, «^ 
tt^lCfl, S i H 4 = 5 0 s c c mSrSi^^lC^L, K 
ffwii*Pi:#lc, S i H4 #*©{WS*£»S>U 

1 0 0 s c cmif5 t CH 4 ^^©«l& 
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(45) 

OOsccmtl, ft^fftl-fi-fernfC-f 5 0 -tl 
y'y^— (Pb) =0. 92Torr> RF^7-=5 

ow x wsm& (Tsub ) = 3 o otratRfr&fc. z 

(D^X-mmLtc i KDft-mfri LTO i 9 
a-SixCi-x:H|g (Mx = 0. 6~1) OKt- 
»10 16 cm-3T*i)ofc 0 ^IIC, ilOa-S 
i : HB&$rjQfc©J$»2 iPHWcUTrfWU )ft*«S 10 
tbfc„ 
[0 2 5 7] 

±1E© i ©©^-T^ftli, y a y * V 

^JI l 5 fcJS»«lioi«#lcj:or»***t««* 
32JMJ:0 t>S»<JKfft1-5iSSIi6Sfc5. iM© 
^-y^jgft 2 9 © K^— i Si a - S i : 
Hmt IUSS© 1 0 15 c m"3~ 1 0 17 c m-3 (DffimM^t 

[0 2 5 8] 

i®W^ft:2 61cmxT, a -Si : HBW 20 
©Kt-M (N D ) tiSfflftW&Z lMfrbmftMl 8 

m#2 6'> 2 6" *r»frf»ri:*ai*.6)ns. a- 

S i : HR«f>eB K-*--** (N D ) &3SB«te3 lfliJi 

i^^fjs 1 8 fly t t?** icit, ixznmmm 2 x 

[0 2 5 9] 

^K3«Jq$ttfc»£\ *©^/u¥-i«fcf±, 02 4 30 
(b ) lC*rf£ o fc, i m<D¥m#.2 6 ' gfcfti&SiittJI 
1 8^[6j^oT^KW^{ST-f-'5J;5i-^oTV^ 0 * 
fc, K^— 3 1 fliJ^^«3tJi 1 8 fliJlcg 

mj£mazititm&. zn^^-mux 12124 

( c ) \Z7frt£ 0 ^ i M<D*m# 2 6" a$#tfSjf # 
Si 8(C^^oTmW(C{£T-f5J;5i^oTV^o 
[0 2 6 0] 

^MffifflLttSi\ rroiiroft-^^ 40 

©B©8s*P»fi, ^W13 1 £©#E;&»6> iS!©¥jg 
[0 2 6 1] 

%mmztimi.itm&\z.-o^xmiirz> 0 02 5 ( a ) 

fc*-f <£ p®f+-y^i#:3 Ott, i S 

©^2 61^$^^*^ &&#393tt&3 1 

WHS3 l^tjW^r-vyT'l'Vv'ai^^aVSrK-lhL 50 


08-262476) 

(46) 

[0 2 6 2] 

r r x% ±ie© P m<Df- j r—7¥m# 3 o (c i s©¥ 

[0 2 6 3] 

pS©f--y-:/¥3lft:3 0iLTpg|©a-S i 
xCix:H (i«T«x = 0. 6-1) R 
ff(43 0 0A,b-f5 o fiU pS©ft-/^3 0 
©i&ifc^llWfi, ±IB Ltcg&imfe-tZ t ©T?t±* < , 

t>Av\ ft^eP-CVD^R&friLT, J&RIS& 
mmat, S i H 4 = 5 0 s c c m&EJ&SFKWi&U R 

j?©^pt*(c s s iH 4 ^xro#t|&i^±i^u ft& 

ftiCtfefcafifc 1 0 0 s c cmt-TSo CH 4 #"*©«& 
*tt, fSRHtt&B&l;:Ht2 0 sccmiU JtifcWiai 
H 2 ^©«lf )l j£RH!*&i:$ 
(C«2 0 OsccmiU *^-W!C(4if P^-t-S 0 
-fe7°^-»i)Pfflc7)PH3 ^(Dftl&fifl, -RLT5 0 
sccmiLfe. ^tl^O^^SJ^^tC-C^n-JScm 
MLt, Pb=0. 9 2Torr, RF/<!7- =50 
W, Tsub = 30 0lCt«i^ft o L 
fcpiOf LTO i la - S ixCi-x: 

HR «x = 0. 6~1) <DT?±7*-%m-tl 0 
17 cm- 3 -Cfcofc„ ^©±(C X i§J©a-S i : HR£H 
J£©ff#I 2 t PWHC LX!$m U ft^ttW 1 1 fc. 
[0 2 6 4] 

±is© p m.(o^~-f^mw 3 o ji, ^ -r y r^n y 

(4, lO^cm-sgl^iiK, 1 0i«cm-3~l 0 20 
c m-s <DmmfoXhtlte&\< \ 
[0 2 6 5] 

*fc, iM©¥?*ft2 6icmx.T, a -Si :HR«f 
© K-J— «« (N D ) ^3Wttfi3 lflj*»f>ji*^ 1 8 

m\z.fai><*x%inrz x o Kbr»j*snfc i s©^ 

JWffSHSEffl-f S r i: 3^**. e>*v«o a -Si :HR*© 

k-j— (N D ) *mmnmzimtm%mi8mt 
xm*£ e>*« iwH:, ±mmmmm 2 T*as-<yc «t 5 

[0 2 6 6] 

tg&nzma£ j &itm&* ^<o^A^-nmt. 025 

(b) t/Tf±?|: % iio^2 6' U'MmXM 

1 8^C[R]^^oT^^6 < )t'(g;T-r5J:9(C/ < CoTV^?>„ S 

BftttaiBnS*fc»*, -t©^i^f-!Witt, 1125 

(c) ic^-fj;^ iS©¥#tt:2 6" iB^jjqS* 
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(47) 

[0 2 6 7] 

m%m 1 8 izM^x&mmc^*/i'3?-¥v 

(BIT, #I»^-^^ft£f*t-5) icov^RM 
[0 2 6 8] 10 

[0 2 6 9] 

0 2 6 ( a ) <fc 5 fc, i §Jtf>#f»^-^¥ 

S&3 2(4, iS!©^»2 6tg^-$ix5i:* 

5^g^-^tL-C*5 9, i§WWI3 l/S^^-y yT^ 

[0 2 70] 20 

m?, ±1E<7) i g9<0#&fit^+-:/iNW* 3 2 \Z. i 
SI©*** 2 6 Sr&£ Lfcft^SSWiJBfefr&lcol^ 

[0 2 7 1] 

W, i 32tLtiI»a 
-SixCix:H (i«-C-jSU#x = 0. 6, 0. 8, 1) 
««rfflV\ WWtlOOOAt-rs. fiU iffi^S 
Pg^^-y^fr3 2<OBri««l¥H:» ±!ELfc£frlc 

rt^wWfteJB^-Cfcfi^. fWiP-CVD« 30 

LT, /&IKM*ftft$£tt. S i FU ^<0WS1 
£5 0 s c cmi Ik/ftT^y- v~?X\~$.l 5 s c cmt 
U ^fj//T'IJ100sccmtf5 t CH 4 # 
*«XW»t>#M*i:LTVS. BP*,, j&HlttKtlfcK 
(3CH4 2 0 sccmiU ft©7fy 

^-CI41 OsccmtU i^fyT'-eitfD ^-f^ 

I^M^itm(-i4H2^^Ctt*&»5r 2 0 0 s c c m£ U 
jSfc©^7 1 S'^C(4l OOsccmtU *^7 L s/7 P T* 

ft?LT, P B =0. 92Torr > RF^7-=50W 1 
Tsub =30 0 I CT'i6ffi$-a:fc o ^W^T-itaL/c i 

m<D&mm-Y-7 ! m#b i M#&isga - s 

ixCi.x:Hl(«x = 0. 6, 0. 8, 1) <Dh*1- 
1 0 16 c m" 3 T*fe o fc 0 -?:W_h(C % ii©a-S 

i : Hmm&<»BM2 tmmi-vximu xmnm 

[0 2 7 2] 

±ie© i m<D£$km-^-7¥m#- 3 2 it. y r 

yvy*>?mi 5 k il©¥t*2 6 tW^tCt 50 


(4*M¥ 08-262476) 
(48) 

SfSli, i Ma - S i : Hffil<t[5]gg© 1 0 14 c m 3 
~ 1 0 16 c m 3 <OfiSffll*3T*fe;J-Uf ftV \, 
[0 2 7 3] 

*fc, i 2 6 K&xT, a - S i : Hgl* 

<d v°i—m& (n d ) #39HtS3 \m*kWtM 1 8 

mft2 8*m-tZZkm*.htl5o a-Si :Hg! 
fOKt-ftS (N D ) &3SW«li3 1«fcaeteSl8 

in t 6*5 mtt, ±s&3mmm 2 -ea^fc «t 5 

[0 2 7 4] 

K^-- «SMiffi3 i»>6Mii 8mz.m 
imicmto£ittzm&. zn^^-mmx m26 

( b ) icTfrt ± 0 (c x i m<D¥m& 2 6 ' mttmym 

1 8(C[6]^oTilScWiC{£T1-5J;5^<eoTV^o * 
fc, K^-hk« taw«B 3 1 m>e>XXM 1 8 «d£ 

«WJ3«IO$tffc»£\ *©3^/Mf-!MfiBi, 02 6 

(c) jcsh-J:5^ ia©ti*2 6" ffls^Asast 

[0 2 7 5] 
[02 7 6] 

[12 7 (a) ie*TJ:5k:, pS»#m^-^¥ 

5teSsa&jvc*5»K »1ffl£3 l/!l>6<£>*•YyT--^•>' 
v ^ ;I:^>3>'£K.L^: U#5^^^r-*5fii:^oTV^ 
5. 

[0 2 7 7] 

±IE(OpMc>#m^-^^ft:3 3(Ci 

X, VXF\c®mirZ 0 
[0 2 7 8] 

», p mo^wtm-v-^trnw- 3 3tu P i©a 

-SixCix:H (iHT-ffl^x = 0. 6, 0. 8. 1) 

m*m\<\ Ki¥«3ooAt-r5„ fiu ps©#ais 

30«^^efftt N ilSLfc^t-PS 

xm<r>umm^xh^\ fta^p-cvD« 

#i Lt\ ^M^E^tcfi, S i H4 tfx<DWfem* 

50sccmiU ^(DX7 L s/7 P T*i4 7 5 s c cmi U 
i^77/t'IJ100s:cintt5. CH4^© 
«it#»tLT^5„ BP6, «^KmtC|4C 
H 4 ^f^roW&fi^ 20sccmiU ftd^x s/7"T* 
lilOsccmiU ^fs'/tHfD if 5 0 * 
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(49) 

MfcttBlCttHj #X©{ft|Sa;£- 200 sccmiU 
^C0Xxi/7°T*lil OOsccmfcU SH^fy^t? 

MIX — KLT5 0 s c cmtt5. rtvf><D^SrS 
J&JRdT, Pb=0. 9 2Torr, RF/<!7-=5 0 
W, Tsub = 2 8 0'CT-±t«$-frfc o r©#ttf«iL 
f:pl©»+-^|(|:i: LTW i S#4S|5ga 
-S ixCi-x : Hjg (jfij£x = 0. 6. 0. 8, 1) <D 
T9-*79-mmt \ 0»cm-3ffcofc *©±fc, i 
MOa - S i : Hgtfr$%0K?K*2 tIPWfcLTriWU 

[0 2 7 9] 

T'o^^il 5 & iS^#2 6 iOg^-ti 

*S*>5. P^©#W^+~:/^#3 3*©7 

^-fc^HB&tt, 1 0 1 8 cm -3S^^g^t<, low 
c m*~ 1 020 c m-3 ©iSHft-etoftff \, 
[0 2 8 0] 

il!©iNW*:2 6{ilftx.r, a -Si : HR* 

oKt-«I (n d ) ^3KUfii3 i{W^e>^3tli 8 

{MKfa^o-Cit&q-f 5 i 0 ^UTJ^J*§jlfc i 3>©¥ 

mm&mirZiZ.btmk.biiz. a-si ihsii*© 

K-t-^a (N D ) %mWW&3 lMkmXM 1 8 {Hi: 

-e»fe bits khu ±mmmmm 2 -ea^fc «t 9 

K-t-*g (N D ) «aBKWlc«to3tf5#ifci:, ©pg 
[0 2 8 1] 

K-t-&££jg9§Wi 3 lMfrhmytMl 8 Weil 
l»ttK3Hin£*fc#£\ ^0^/U^-2Wi(4 N H2 7 

(b) (e^1-J;5(c, ii»^#2 6' g|55W s iiftJf 
1 8(Cf6)d>oTiiicW(C-(6;T-t5J;5(C/<foTV^.5o * 

it, b'-r-mmzmmnm 3 1 m>t>i&tm 1 8 «cs 
«f«iciiKin**/t»^, ^(D^u^-mmx 1127 

(c) i^-t4 5(^ ilofift2 6" 3MW*aBfe 
[0 2 8 2] 

[0 2 8 3] 
[*4] 
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(50) 










* 




KB 


0 


[0 2 8 4] 


±15©* 4*^ iii^+-^#ftT-l4. *Jj£L-* 

^-7^#T'I4. *f«-tSr.i^T-#Sr.i:^j5^ o 
[0 2 8 5] 

-ttK, 2*tSRt©^ft£g£Lfcftii«lT14, 

( i M©¥^#) £ n UHWHcfcS <k 5 foBj^Sr^kS 

*{c, ttMfcL^#T-ft©^£/h£< u *** 
Bid Alt $*l5#©n ^«{g^Sr|go-CV 
[0 2 8 6] 

W±© X 0 {£, HJfe©^ 1 , 2 $5 itf 3 Til, ffifr 

fc3t3s«Btsw«ffi3 1 &£xf%m9mtm 

3tB 1 8 £0fflfQfgftBE (df-t y T^n ydr>^« 1 5, 
*t!l7^D^^li7) AS«^jxT^5„ r.© 

©**«B-C©#ffiR#tS:/h$ < 1"5 <£ 5 fcfcoTV^ 
[0 2 8 7] 

y y^v^jf 1 7 MWt5ftb0K:, i M©¥# 

B*U\, = 3 f-yyTyn5/3r^^JiirLT*6 
^?rffM1-5»^iiEB^^fT^5»T% *jS«B 

t [SlXSIC J; 19 SSfrf 5 r. t a*r?* 5„ 
[0 2 8 8] 

&.T(o2m<Djtm4, 5, 6-c*f4, Hyr^oj;^ 

[0 2 8 9] 

mmmn*} ^e>ic N H28 ( a ) fc^un35 

(c) icS-^VNT^ftili, J^TtoiitJT-fes,, (Si. 
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(51) 

*m&<mmx*tt.. wmmi, 2, 3t*ut«* 
m 1 7 1 LxftmmmzMtiL-tz i »^ti c 

*V>fm 1 7 t L-t3fc*«l«Sc-f 5 i 
[0290] 

*\z.m%. bntz.itmmm\% m 2 8 ( a ) (o^-r j: 5 tc, 

iS<£>¥*&2 6;^ -^Sdr-yyT^nj/dryyH 

5 ^ LxmwmM 3 1 tcg^-^ fflrf^ P mnym 

dr-t y T^n 5/ ^ ^j/Ji l 5 (CTPUt-TS r i , 
*7c, igftjfl 8^©^D7-l'yi ! i^->3yil 

1 SWSMfc 2 6 t p SW^ft 3 4 t X'Bfc £ tl5 20 

££S t j: o TPM:-r 5 3. t 5o 
[0 2 9 u 

3 3T% m%Ml 8fii]tCfM$ix5pSw¥W^3 4 
(Cfi, a-S i :H£fflV\ ^W^^SlCOV^WT 
lClftB^i-6„ ffiSJtt, 1 5 0Ai-r$ 0 fi, ±lEtf>p® 
ro^*3 4(i, df-vyT^'Ds/^^jil 5±(CigJ 
<©*Wfr 2 6 ^^Lfcm^^StWt-r^o :© 

# w i s^^tt 2 6 <Dfm^ mrnmrn 1 tcia*© 

t>&V\ ft^lft&P-CVDj&ffli&fti LX, SiPU 
= 5 0 s c c m, H2= 200 sccm, Ty~-t~f9— $s 
#HfflCDB 2 H 6 (H 2 «Rl00ppm) = 5 0 s c cm£- 

Pb=0. 92To r r, RF/n°!7-=50W, Tsub = 

2 8 0 'CX'im htz 0 3 (Dmxmm Ltz p 

3 4 i LT©pIa-S i : Hl^(DT^-fe7 P ^-^Sii 
1 0 17 cm'»T'fcofCo 

[0 2 9 2] 40 

;£ fc, i m<»¥mfc 2 6 a - S i : Hffl&P 

OKt- (N D ) ^i§Wtt£3 l«i>E)i*il 8 

»#*«Effl-f6ri:!JS#ie>nS. a -Si :Hg£*cO 

h-*— (n d ) zmwmM3iwtmmi8Mk 
xmteb-&z>\a% ±Bmmmm2xm-<tzXo^ 

K^HB* (Nd) «£B^fc**£tf5;&tfci:, 
[0 2 9 3] 

K-f-«*«riiw«i3 i«*»e>ag3te»i s«tcat 50 


08-262476) 

(52) 

«ttfc*KiQ ^Oi^/u^-mttHc, 02 8 

(b) lZ7frf£o\C. i8H<D*m&2 6' ftfttf&UI 

Kt- «x«raimM 3 1 m* %mm 1 s 
imicmi\£ j £tzm£. =t<o^v^-mmt, in 2 8 

( c ) \£*t i 5 i S!©iNi#'2 6 ' ' 

11 8Kfafl»oT&l^fc{rF1 _ £J:5Kfco-0'>5„ 
[0 2 9 4] 

fc36tii*aa(ai3iff'i ur, 028 (a) #^1,02 

8 (c) IC^rtCOrofdllC, OTCO02 9 (a) ftl^L 

035 (c) {zm-m+m&vftm&tm&Mimtt®. 

©it3fPJLfcB2 0 (a) ftV^02 2 (c) jo 
£0=02 4 (a) £1^1,02 7 (c) [cMlfctZ, fc£>T* 

fcot> -t^m^-YyT^oi/^y^jii 7©ftfc> 

9 p Sw^ft 3 4 Sr^ffi Lfc t ©T-fc 5 0 
[0 2 9 5] 

028 (a)^L(c) ©*^«3S<7>ig^ 

1-5. ±I5pSO!7^ K*-r y^NHfri: UT, * 
»©fi3fftlLfe P i©?^ K^y^*ift2 
8?rffiffl-r5t»1-?> 0 
[0296] 

rcO^^tLTa-S ixCi-x: H (ffl^x = 0. 
8) MVttl 2 0At-f5 0 ^ r©^ 

H 4 = 7 5 s c c nu CH 4 = lOsccm, H2= 10 0 
s c cm x T^-feT 0 *— ^rafflWB 2 H6 (H 2 #*?l 0 0 
ppm) =5 0 s c cm%$j&1-Z>i><Ob-t-Z>o Ztlb 
ro^SrSJS^(C2gAt, Pb=0. 9 2Torr, R 
F^7-= 5 0W, Tsub =28 OXlXm^L.tz. :© 
^ftT'lta L/c p I©f^* 34tU©pia-S 

ixCi-x:H OBj$x = 0. 8) m>Tt±79-®8. 
lil C'cm-'t-fcot, 

[0 2 9 7] 

[0 2 9 8] 
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(53) 

<Dmm)% (i 5 oa^i 2 oA) frh<o, Sterns. 

[0 2 9 9] 

£fc, 02 8 (a) £<^L03 5 (c) <#igBJ3Wl3 

i y t^d y^ym^mm. mtm i 

<D*v y 77' n y*^7f iCp^^|ft£;B^^fci^f^ : • 
[0300] 
[0301] 

imfoomn 5 ) #s§w© s & \m<ommmm\^ 

V^i3 6 (a) ftV>L03 9 (c) lCg-3V ^TlffiPJ-t 
[0 30 2] 

tf#§2, mfe<r>$m 3 T^$ft5*^«]£©§BJl®|l 3 
[0303] 

03 6 (a) &VL03 9 (c) K^-f Sfflffiiti, 
±lE*tt©7F^I 3 ©0 2 1 (a)4V^L02 1R>1 (c), 
H12 2 (a) &I^L02 2 (c), 02 5 (a) /«£l^L 
112 5 (c) N 02 7 (a) *^L@2 7 (c) fd*£ 

[0304] 

f7^n s/=* V;/Ji©ftb t) {C p ffl©¥-SjEft£'&ffl-f 
5rtT\ ftWM£>39if(&3 l«SCpS©¥3|#:i 
iffl© i N»»4:0»ftlcJ:5S2JIWRrtSii5. r© 

8 fty ± 19 sffifetffi^t 45 ©-?, ymwHvmm 1 8 

ftl©Si«J:t)tift«E*SBtt)P*ii5. Sets 18 . 
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(54) 

i 19 If B#©* y 7-f V-^i * ~> a VfrPH ih-f?. ~ t 

m \ 7\z^x\>%mmm\z.t&tz>m& i kim 

[0 3 0 5] 

{$m<DMm 6 ) #3891© £ him^mmmm^ 

V^T04O (a) &VL045 (cK 046R>6joJ; 
t>*06 9tCg<5l>Tlft?mU4\ &.T<vmxht> 0 
[0306] 

14, 04 0 (a) fc5c*\fc5fc, ±fE**<7)^5 (0 

3 6 (a)) ic^Ltzmi-mm<D'm%mi8m<D3c^y 
-tmvxh*), B&&iMf09m^mvxi&£mte 

[0 3 0 7] 

±15pS©¥Wft3 4i4, iS©^#:2 6ir|S]C:=. 
8{RljW^r+- y 77* n s/^f-V^gt LT, iS©^fr2 

[0308] 

i m<oH&nt 2 6 1 pi cx^/^-^t y ^^^r-r 

5pS»¥i*ft3 4£Tii3fcHl 8W©^!)7yny 

*yymtLxmiLtcm&, zvimi*, ytmmm<D 

i S©¥## 2 6 © K^--«**S 1 0 18 c m« p 
^3 4<DT^-fe^— «g^l 0"cm- 3 ©ti8 5 

[0 3 0 9] 

*fc, i M©^»fr 2 6 <£ 5 fc ±# ^ai^^^-^-t 
y^tt5pl©¥ift: (a - S ixCi-x : H, 
x = 0. 8) SrJfctll8jMO*-r!>T^nydfV^« 

ffr2 60 K-^-«S^ s 1 0 is c p m<D^mW 3 4 
©T^-fe^-^^l 0 19 cm-3©t#,6 5Aii8^ 

[03 10] 

±IHBB«4, ±IEpS©#^^5 s itf&ttgftjf i s 

at^t(4, mmmm 1 ©si^tc ± o-c^^fct© 

[0 3 11] 
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(55) 

[0 3 12] 

TttffiLfc»£\ P-CVDfe(cJ:5«cjoV^K- 
[0 3 13] 

JPi3^t$fg^©l»&£04 6fc^-r, 

v ^H»tt4« t l-c, ii 4 o ( a ) \zm*ffm&> 

W<D¥mft<D$mZ 3 0 0 AlC^SLfcBf N JgftJi 1 8 
[0 3 14] 

04 6^<b, 3teS3flH4, &HB 1 8fl!l©*-v y T^n 
y*^SaS8 5Ai9t>*#<*St«i«fJ:fiTU 

ffTii, mm\ zmz.^t£&mi&mztis -© 

[0 3 15] 

?m&8 5AcoB#ftjg(c/ioTV^ri:>4^/!i^o -© 

rtt, ia^fe^^^^st-scbrfeij, sis 

1 8{Riilc£#ft£;£g^ffM£ft5rtKJ;5*mn 
.XKioT, jgW«S3 liOf^jtiaot^ y 

[0 3 16] 

U±.(OZt^h, ft©rt«s^5»4. Ji3fc»18{W© 


08-262476) 

(56) 

[0 3 17] 

w, ±ia^«a*a!»ai3it7-©*^«fii4» 040 

( a ) ^ tfc J; 5 i II©^^ 26© K7-«g 

■tZtMc, i M©¥*ft 2 6 © h'i—®mfrWIWM 
10 3 1 MX <9 i>M%m 1 8 < 45 J; 5 Wft&L 

[0 3 18] 

«X.f2\ i m<D*mW. 26 b LT© a - S i : HK+ 

© k^- *«*awmtt3 nwtii3te 1 8«£-c-g 

[0 3 19] 

k-?-- **4raw«i3 mw»e>acft*i swat 

JM*. 04 0 (b) i§J©^ft2 6' 

SB#asj£#Jf 1 8 fcfia»oT*ttWi::fiT1-3 ± 5 

ftjfl 8 «fc«|*8fclitt ^©^i^- 
Ky-Y+^AIt, 04 0 (c) ic*1-<t5(-« i 
S©¥^2 6" ffiftWgftJIl 8lC|6j/5^oT®fgW 

[0320] 

30 WiiLt, MtS3 1»?jpi©fi*2 6a, 
iS©¥**2 6, pM©^^2 8i«l$tvfc^ 

©041 (a) &^L04 5 (c) izmumKSxh 

[0 3 2 1] 

Wh. 04 1 (a) 4^L04 1 (c) {aX pi© 
^26a, il©^Efr2 6, pl©7^ K^+y 
^*flc2 8*sgwsnfcp/i/!7-f Kp®©*^ 
fflBt^U *fc, 04 2 (a) 4^L04 2 (c) (C 
40 14, p§!J©!M K=¥-rs'7 P ¥#^2 8, i §*©¥*!# 2 
6, pS©^*2 6 *i>W3tl1ZV'< Kp/i/pS 
©SHHtigSr^To *fc, 04 3 (a) &VL04 3 (c) 
p^©!7-r K*+y^Nr*2 8, iM©¥«fr 
2 6, p®©!7^ K=¥-Vy7 B ^fr2 8 75SiWi$nfc!7 
-Y Kp/i/!7W KpfflO*flB3tft*U 04 
4 (a) &V^L04 4 (c) {Zit. pl©^^-^^ 
^3 0, iSI©¥«ft:2 6, P S©^2 6aiSli 

£tltz.3-^-7x>/ i /pS©H?^-«it^U ^fctc, 

04 5 (a) ftVL04 5 (c) P gJ©^-y-7° 
50 ¥«*3 0, iS©¥^*2 6, pS©y^ K^y^ 
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(57) 

[0 3 2 2] 

ft, 041 (a), 042 (a), -B4 5R>5 (a) 
iCiX i 2 6 (0 K^- ^^S^I-^ffi^^ 

U 04 1 (bh 04 2 (b), •••@4 5 (b) tCft, 

i m<D¥m#- 26© \?-±-%mzmmmm 3 1 
mm 8m^mmicmtozittcvm*^u 04 1 

(c), 04 2 (c), -04 5 (c) (Ctt, iS<7?¥^ 
W 2 6<D K-t-^S5rSPJ*H 3 lffiiJ^bMl 1 8 

[0 3 2 3] 

r r-C% jfefcjf 1 8ftiJ<£>*-f y T^d y^^^gi: L 

m Ltzw&<7>m%.j§ i silicon y t/p •;/=*- 

Wll®i:3fcJiat<7?§Wfc£06 9(^-f 0 
[0 3 2 4] 

06 9^?,, p%l<D74 F=¥Ty7imfcZm%Ml 

<D$m$:M<'rZ>^btfX>%Z (8 5A^^>6 5A) 0 
ZtUC X <0 , m%M 1 8fliJ»dr+ V 7/n -.y^^lM 

£-£Z~ktfX%Z> 0 
[0 3 2 5] 

04Oft^L04 5 Op i p^W^piSTIi, 

—r><Dmmkw.xis7.w*$:mk ^zt-tfxmskxz 

[0326] 

^©^m^-Y-^^^ v4 k=¥^ tv> P mom 

04 0 (a) fr^L04 5 (c) ©ifflffitkl&tf 
[0 3 2 7] 

&±(omm<Dwm i Lmrnvmm 6 -m, y 
l-o^\ vxfnm&nwmi ti^-m&mmi o 

[0 3 2 8] 

VvT04 7 (a) ftV>L05 2 (c) S-B--3VTtftBJ!-f 


(¥fm¥ 08-262476) 
(58) 

[0 3 2 9] 

*mm% 04 7 (a) H*©^ffil<7) 

0 1 (c^LfcpjfiHf itcoiiTfcJi i 8{ii]coaf ^ y y;/n 

[0 3 3 0] 
[033 1] 

yfJy^cX'O, i n2 (Sn) 0 3 l»£l 0 0 0A, 
SnO 2 :Sbil&300 AM^mm LTigBJlWiS 1 £ 
JFMU rro±(CEB^*fetcj;f9T i 02^5,^5 
^yr^nj/dr^jlS 2£r<— ^TVj/v'-r- (P 
b) =1X 1 0-«To r T.mm^ h (R) = 5A/s, 
SS?aS (Ts) = 3 0 0 tT* 8 5 0 AcOff £ Kj&jf Lfc, 
[0 3 3 2] 

**fl^*S'>y =»>Sa»P>fcS a - S i : HK5 3 £ 
#C«J:5KLTJ¥$6. 0 M m±iaLfCo BP*>, a-S 

i : HIS 5 3(4, S i H 4 #*£Kj£*RcafAU 
-*fe«»«U a-Si :HHSr6. 0 » mm* Lfc„ 

[0 3 3 3] 

WC, :©a-Si : Hg5 311^ EB^*&1CJ: 

IB^dr-ir y T^n y^r^JiS 2 0^*t^f4 : T'3 
5 0A©J¥§iC^*Lfco 
[0 3 3 4] 

*V^T% -Wdr-ryT^n->dr^^Jf5 4±i^ ^7 

x-vcvDfe (ft^^ffi^ftffi) tcitJTkiUfyWMr^ 

DaVlH^CSa-Si : Hl^ 5 5 Sr±E© a - S 
i :HK5 3t^twL-CJ¥$4. 0/zmitab/c o 
[0 3 3 5] 

^blC, :©a-S i : HI8I5 5±iC, Ji3tS (a- 
SiGe :H!® 5 6 £-7°7XtC VDjfeKJ; 5 5 0 0 
0 A±tH L fco " t^jtS 5 6 OfiSM^fefi, HJico^ 

si tmmtirz. 

[0 3 3 6] 

y r-fu y^svm 5 4tfftmmmzmf$.-tz> a - s 
M<mmtmmic s nt^oiijtise^bo^yT-r 

[0 3 3 7] 

IWot, -C»^r+yT^'n3'*^g5 4{4, a 
-Si: HRtf03n«ffi5 HMfC^$^2g5:S(C 
d»*»5ri?5;<, ]gPj!me5 Iffllfr'ibAlfSiifc 


-30- 


(59) 

[0 3 3 8] 

V 77 a y^s>fm 5 4 &J&fct3SSe© 
a-S i : HRtf © K-^— ««ttk Sf3«®5 HWKJB 

[0 3 3 9] 

H. ±IE©ft*Z^$&Sf^©*^»ig!4, 04 7 

(a) iCTFLtcXoiC, iM©¥*#5 3*Jj:t/iiW> 10 

ft«sft©m£&<1-5fc£(c, iM©¥3lfr5 

3 as it; i ®»iNMt: 55© Y'-r-&mmwmm 5 

1 flU 5 fcM 5 6 < fc5 4 5 LT 

[0340] 

Lfc#oT» iS©^ft5 3:fcitfiS©¥2gft5 
5 t bT© a - S i : HBW© Kf— ?&|£-SrgS(JWI 5 

i an t jfeta 5 6 ftij t t? ji* p>*s W4, ±mmrn<m 

[034 1] 

tffi\zmazttM&. *<D**fr*-wmt. H4 7 

(b) HJjfrfJ^fc, iIWM#5 3' -5 5' UK 
tt, 04 7 (c) lC7Ft45(c, iS©^ft5 3" • 

55" au^iqfeti 5 6 iM^xfmmmT-tz 30 

[0 3 4 2] 

*fc, #iag©^f§-C14, 04 7C*f J:5^, Jt* 

mittr, aw«i5Hiiid»feifi(w)K»e)^yT^ 

Oydf-^B (I) 5 2, i®©¥Wft5 3, 3r-ryT 
^ny^r^Ji (I) 54, i S©¥3Mfc5 5 

*bfc*?*jt, hj*> i / i /fim i / i mm=m&t 

4ot^^5iS, r©I©i4 8 (a) /i^L@5 2 (c) 
K*t*?*KiT?*> o T t \ 
[0343] 40 
IP*>, 04 8 (a) &LV04 8 (c) (C{4, *•>?}) 

77uy*>ym (i) 52, iio^m7/¥ 

>gft:57, iSJ©¥3M£5 3, ^!)7^ns/+^i 

(i) 5 4, m<r>*mfc5 5i>m\z.ffliziitzi/v 
/<m i / i wm^wfekTv^ 0 

4 9 (a) &UM14 9 (c) (Cf4, y T^n j/* 
V^JI (I) 5 2, pM©¥>gft5 8, i®©^ft:5 
3, *+57^B y ^i (I) 5 4, 

5 5 mammi sn*: i / p / i i / i mnm 

^-Sig^tT^So £/c, 05 0 (a) &UMI150 50 


08-262476) 

(60) 

(c) fctt, ^+yT^os/^f^l (I) 5 2, pS 
yryas/^f (I) 54, iS©¥3M£5 5/Wi 

icmmzntz Yv/ \ / t>w i / i ^©m^- 

flfift$r*U *fc, 05 1 (a) fcU^BSl (c) 
14, **yT-fny* % sym (D 5 2, i^©^- 
y^^60, il©^5 3, ^^/b-^V 

^« ( i ) 5 4, i a©¥*«fc 5 5 tmicmm zntz i 

/^-^i/i/i/i^©»^«ii^L, 

05 2 (a) &UM35 2 (c) |C(4, ^r-r y 7^p y 
*>?M (0 5 2, pS©f-^-7°¥3Mfc6 1, im 
©^^53, ^r^^T'T'uy^yy'm (I) 54, i 

M<D*m»5 5i>m\mm&Mt i /^-y P / i 
/ 1 / i mm^-mt^ l-o ^ 0 

[0344] 

ffi, 048 (a), 049 (a), -052R>2 (a) 
14, i Si©¥sgft 5 3 *3 J;tf i S©¥^ft 5 5 © b'i— 

mm^ttfmn^/vit-im&mu 04848 

(b), 04 9 (b), -05 2 (b) 14, i§y©¥3|{£ 

5 3 a itf i m<n¥mfc 5 5 © k-^— «ssraw«s 
5 i«*>p,aatji5 6imcmmmcmM£i£tzVim<v 

:>M</MMtii«r*U 04 8 (c), 04 9 (c), - 

052 (c) (4, im<D%m»5aisj:vim.<D!m» 

5 5© K-J— *««rS3U«ffi5 1 «li»e>aS3tJB5 6« 

©T'fc5„ 
[0 3 4 5] 

*fc, **})7y'uy*^y'm (I) 5 2(Cg^$tv 
[0 3 4 6] 

I/VT05 3 (a) /<CV^L05 8 (c) (CS<5V ^iftl^-f 

J£©^7t[^-©at6^*1-5aWlci4, lal-©#^ 
iSr^lBL, ^©^(4m-T5„ 
[0 3 4 7] 

**jfe©f^ffi©?t«^^affiB a B »^©^«ii ©* 

-f-«it»4, 05 3 (a) \C*rf£o\^ HJg©ff^7(C 
^ L/c»^«ii©jg^:S 5 6 {Ri]©dr-y y T^p y 

?m5 4 \c&z_xytm9m t m z*.*^-*^ y? 

Sr*nt-5pS©¥3f#6 2*s, *^«»©^^fi!c^ 

^«s©ji^ii5 6fiijtc^ji^ffM^ti5©T*, ji 

itS 5 6fiW^©^E-Y yT'l'^v : i^v'a>'SrPlJhL 
[0 3 4 8] 

±m<n P m<D i mfc6 2©»4, 3t^«a©j^i22 k 

1 0 i8cm-3, p m.<D¥mVf 6 2<D7y±7°y- 
— «fft*Sl OWcm^tf , 1 7 0At^5„ ±IEp^ 
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(61) 

10349] 

•7— < ftfti4\ pl!®^flw5l|j&l«:*t < 
Ufttmi4ft t,ftv \$\ r^-fe^-^^t < ftti 

[0 3 5 0] 
[0 3 5 1] 

S^y^StfCj^ I n 2 (Sn) OsRfcl 00 0A, 
SnQi:SbKfr3 0 0AJi(CBniL-r3n«iB5 1» 
3R*U r^fcEBaafifefcJ: 9T i Ot gtft»b&<5 
+t!)7ytJ5/^i5 2Sr«— ^l/y>t- (P 
b) =1X 1 0-6To r r,J»W h (R) = 5A/ s, 
S*?&g(Ts) = 30 OtT-8 5 0 ktoW&VZ&MVlz. 
[0 3 5 2] 

Rv^e, /7X-7CVDS {Q&m&Sm f-4 9 
**{k*aSt'>!) =VJIi»e>*5a-S i : HJH5 3£ 
^(7)J;5(c:LTJ¥$6. O/imif^Lfco IP*., a-S 

1 : H§|5 3(4, S i H 4 U ttt 
##PU a-Si :HS^6. 0ym*fL^ 

[0 3 5 3] 

r©a-Si :HIK53±(C, pl©^ft6 

2 t LT a — S i : H¥»#£/BV\ ftSWfcP-CV 

6 2 t LX<Dpm<Da-S i : H^OT^-fe^-^S 
Iil0 17 c m-3 T'foo fc 0 ft, ~ <D p ^©^&<7>j£E$^ 
BSPI4, ±iELfc##(£PS£-f3t><7rC14ft<, #<<0 

[0354] 

W5a-S i : Hfll5 5 &±IEcDa - S i : HIH5 3 

tmmcLxw-^4. onmmm^tz 0 

[0 3 5 5] 

:©a-Si :H»5 5±fC, MRM (a- 
SiGe:HJB© 5 6 Sr^X^C VDffitdJ: 9 5 0 0 

o Ait « r <D^i3tg 5 6 <Df$jmm-i. mm<m 

[0 3 5 6] 


08-262476) 

(62) 

!i7^n y ^ (pS»¥*^6 2) #%aMffifr 
fllRfctS a - S i : HRtfc^SixfcaFFWifri: ft 9 , 

±ie Ltc&immm tmmc vBt&nmtm 5 6 a» e> 

flBttfto-C^S. 
[0 3 5 7] 

*ft6 2) (4, a-S i : H|gtt><ft3l?lttS 5 1W3» 
[0 3 5 8] 

Wt5««Oa -S i : HJg|tp<£> K"*— &g!4, 33 

Wiffis illlc»j&£*i5ffi£jMtBo K-t-^gi 
a >'>ft < ft 5 <OT\ t © fc ft 9 , 3t«jjfE 

[0 3 5 9] 

«, ±K©3t«4*S^ft*?©3(ffl)|jtH:, 11 5 3 

(a) fopLfci:?!', i f©¥f* 5 33o4tf i I© 

3 jo 4 i S^^ft 55© K-J— «SiSaW«ffi 5 
1 dl<t 9 feXftl 5 6«(C*# < ft 5 J; 5 fcHWtt* 

[0 3 6 0] 

#Jx.i4\ i S0>¥3M* 5 3 & <fct>* i SO^fr 5 5 t 
LX<D a - S i : HH^CD K^- ftfttftntlg 5 1 ftij 

i^?tJi5 6ffiiii:T**ftp>-fr5ici4, ±.wm<mm2 

[0 3 6 1] 

K-t-^s^wmfe 5 1 wfrbmitM 5 6 w\zm 

(b) \Z.7Ft£olC, im<D¥*lfc5 3' • 5 5' 

*Sji3t«5 6{c|p]^oTiIigM<j^i£Ti-5J:5(-fto 

5 6{||^mW^iiJD$*fc«^, *©3i^^-JWft 
(4, 053 (c) (C^-ti^fC, il©^53"- 
5 5" nftjsmim 5 6 l:(6]^oT»l:iTt5 

4 5t-ftoTV^ 0 
[0 3 6 2] 

^HfeOJglg-Ctt, 115 3 (a) ft U m 5 3 

(c) l^ft-r4 5t-> 7t#«StLT, gPJ«!5 1fii| 
^^d^^Pj^-tyT^Dy^v^ (i) 52 x i 
^C0^ft:5 3, pl©ff^6 2 > il©^f5 5 
taiSnfcJfrfflfit, IP*. 1/ i /f Mp / i 
-f«S<bftoTV>5^ rwffi©05 4 (a) ft^LlI 

5 8 (c) J^t*?«ii-e*)oTtSk\ 
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(63) 

[0 3 6 3] 

SP*>, 054 (a) &V>L0 5 4 (c) f'i4, 
T7vy*><m{l) 52, iI©7^fK*ty^ 
>*ft5 7, i§J<©¥*«£5 3, pl©fift6 2, iffi 
©¥«ft5 5^|i (C ^§tlfc I /V4 K i / i /* 
fflp/iMSfflRMr^U *fc, 05 5 (a) fcv* 
L05 5 (c) (Ci4, *^VTZfuy*^ym (I) 5 
2, pS©¥j»&5 8, iS©¥3|ft5 3, p§8<0#!* 
^6 2, iMW^fr5 5^ll^«l$tbfcI/p/i 
/tWp/iSi©5|f?«e**UTl^. 05 6 

(a) fc^L05 6 (c) fctt, *t!)T^ny^ 
1 (I) 5 2, pmouJ V*-Yr7¥Wt5 9, iS! 
0¥tfr5 3, P SOf«ft6 2, iS©¥*ft5 5tfS 
HWWi£*XfcI/!M Kp/i/fMp/iS©* 
f«I^US^@5 7 (a)/i^L!5 7R>7 (c) 
tCIl, ^UT^nyJf^i (I) 5 2, iSIW^-V 

i mc>!m#5 5tfmztKM£tiit i \ / 

i/*Mp/iSi©JlPH*>6«r*U Sfcfc, 05 8 

(a) &^L05 8 (c) lC(4, ^DT^nydf^ 

* (i) 52, pm.<o^~y^mm 1, is©** 

#5 3, paofiSft6 2, 190*1^5 5 ttMtCft 
S^nfc I /ft-/p/ i /f BJp/ i S©if* 

[0364] 

ft, 054 (a), 055 (a), --^SSI^S (a) 
f4, iM©¥*tt5 3:fc40U^©^fr5 5©K-^- 
«S*aS-*««©^A'df J -flBSSr*U 0 5 4 5 4 

(b) , 05 5 (b), -H5 8 (b) 14, iS©¥Sf(f 
5 3 & XXI i 55© K-*— <SA*8W«S 
5 l«ft>e>X£Jl5 6<BliCii^tCliJP$-frfcttti<0 
i^/l^-fltit^U 05 4 (c), 05 5 (c), - 
05 8 (c) i4, iSJ<£>¥3g#:5 3*34.1* i S©¥*ft 

55© k-j— 5 1 5 6 « 

[0 3 6 5] 

*fc, dr-vyT^Ds/^^^Ji (I) 5 2(C^$n 
[0 3 6 6] 

V^T05 9 (a) ftV^L06 4 (c) KS-^VTta^-r 
tU4\ KTOii9T»*)5. ft, RW©ttiLk ±I2©# 

[0 3 6 7] 

^#fitl4, 05 9 (a) &^L06 4 (c) IZTFt&O 
IC, *&&©J«©05 3 (a) &^L05 8 (c) \C 


08-262476) 

(64) 

* Lfc«*fflHSfc*iV >T, p S©¥^^ 6 2 ©ftfc 9 
(C i %)<D¥m&5 3 4 9 t^^-^-r s»^«)*# 

[0 3 6 8] 

±IE<OpSW!7^ Kfty^fffte 314, a-S i 
10 xCi-x:H Ofi^x = 0. 8) SrfflV\ -£cDlSII?f4, % 

mmmnmm v-t—&mt 1 okw, pm©?^ k=? 

•^ S /7 e ^#6 3©7;?-fe7°*-£-ft#l 0 19 cm- 3 ©<t 

#, i3 0A4:/j:5. r©JS8¥l4, ±Bp§B©!M 

■t y7¥mfoG 3 Rffl^e^W 5 6 J> T 

[0 3 6 9] 

d©4 5ic, ft (ef£«tibtvSp !!©#«#: 6 

2©BH¥I4, JiatWiflteW-SiNlflW K^-***i 

[0 3 7 0] 

Ilf, ±iE©iif*«ii©3fc#&^?£l!>ie-©tiig 
[0 3 7 1] 

y^y^'fet-J; 1 ?, I m(Sn) 0 3 §l£l 0 0 0A, 
30 SnO 2 :SbKS:3 0 0All{CiSSLTSW«8i5lSr 
WU r©±tCE B|g*4:(e4 9 T i O2 g&i»&fcS 
=3r^!)T^ns/dryi/S5 2^-^7 B U5'->-y- (P 
B ) =1 X 1 0-OTo r r,^*W KR) =5A/s, 
*&?&K(Ts) = 3 0 0^8 5 OAcOffStd^L/de 
[0 3 7 2] 

/7XtcvdS Wb^ffifeftfe) c:J:9 
*3WBNMtS/ y =■ ^Jii»bft5 a - S i : Hlgl 5 3 * 
ft(Oj;5(-LTff§6. OammiLtz, BP*3, a-S 
i : HK5 3(4, SiH 4 #*£5JS^(e>StAL, j/n 
40 -«C«^fL, a-Si :HJI£6. Ojumitab/c. 
[0373] 

Z<Da-Si :H^53±(C, pS©?^ K^r 
+ y7¥mfr6 3iLTa-Si xCix : H «x = 

0. 8) JN»#srfflv\ tttmftp-cvDimmtb 

UT, S iH 4 , CH 4 , Hz, T-?±79—mm<DB2 

AU ^c-8rtt£#U 3 5 0A±tgfLfc 0 

pSJWa-S ixCix : H (i&?Scx = 0. 8) ©T^-fe 
50 y * -M4 1 0 16 c m 3 ffc o fc. W, r. © p S©¥^ 
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(65) 

xi>&\\ 

[0 3 7 4] 

^XvCVDtt Wb^ffi^fife) {ct^H^l, 

f->y3yIWi5a-Si : HBI5 5£±1EcDa- 
S i : HJ8I5 3tmm^LXm^4. OumimLtz, 
[0 3 7 5] 

I©a-S i :Hg|5 5±{C, mM (a- 
S i G e : HUD 5 6 ^X-rC VDgiClJ; "9500 

0 A«a l/c 0 r <m%s 5 6 mm<DB 
mi tmmt-rz> 0 

[0 3 7 6] 

rcD4 5ic, *mm<Dftmx\x MytM5 6im^^ 
#6 3ft%mwm%mi&-f?> a -s i : HBwy&ss 

BfB*Wii3t8 5 6 a» y T-f -> 3 y£ 

[0 3 7 7] 

ft, ±IE»7t#iA^M^ B B B *T-(0*T-#3gii x EI5 9 

(a) tc^Ut«fc5fc, i ^co^ft 5 3*5<fctfi g/cD 
*NMfc 5 5 CD K-f- «S«st&->tett*fcot ^T1£9J L 

3 *J«ttJ5 i 5 5 CD K-t— ««*5SW«ffi 5 

1 mi. *> tsti 5 6 «uc*# <Kz£o icm&i-z 

[0 3 7 8] 

fljttf , i M^^fr 5 3 SW^ft: 5 5 t 

LTCDa - S i : Hit© \*1--&Bl&3&mm 5 lflj 
£ ititel 5 6 ffi i W4, ±IEHJfero^ 2 

[0 3 7 9] 

(b) |C*-f\fc5K» iS!<D^#5 3' • 5 5' n# 

tmytm 5 6 ^a^xmrnn^T-t^ x '5»cfco 

15 9 (c) ['TfrfZ. 0 K, i^c0^fr5 3"- 
5 5" 5 6 KfljS»oTa«WteffiT-t 5 

[0 3 8 0] 

***cOff^ffi-C'tt, 05 9 (a) &V>L059 

(c) fc^-f4?fc, %MWSkLX, I«5 1i 

*»e><ft»Btd»fej5c5*-f yr^oy^^ji (d 52, 

i ^co^fr 5 5 £«fl £ftfc*?*fi6, BP*> \ / \ / 


OftM 5 ? 08-262476) 
(66) 

CDftilcD06O (a) fc^L06 4 (c) 
[0 3 8 1] 

BP*,, 06 0 (a) &^U06O (c) iC{4, **!) 
T7u-y*y?m (I) 52, iS©7-fK¥t5'^ 

*ft 6 3 . i ^CO^ft: 5 5 tfffifCMV I /<74 
Ki/i/ WITO 7^ Kp/iffl©j|HP*artrfi%U 
Sfc, 06 1 (a) &I^L06 1 (c) |£f4, ^-tDT 
•fuy&ym (I) 5 2, PSWI&5 8, iSO 
^#5 3, pSroy-T K^y7^ft:6 3, \M<D 

Kp/iS©#y*£«rjj*LT^3. *fc, 06 2 (a) 
fcV*LB6 2 (c) W4, ^tyT^Dy^I (I) 
5 2, pIO^K^fyyfffrsg, iMWfft: 
5 3, pS»7>T K*+y 7^*8:6 3, i^W^ft: 

5 5 iSJOHcaiSixfc I /V-i Kp/ i / (tpffi) !7>f 
Kp/iSOSR^ffitSr^U *fc, 06 3 (a) fcv* 
L06 3 (c) (£14, ^rtUT/ny^i (I) 5 
2, i^£Of--t-y^^6 0, il©^5 3 > p 
m<D K=¥^r v -7*mVf 6 3, i ScDf^gft 5 5 im 

Ztltz I \/ \/ (4»|H]) Kp/ 
iS©*^F«gSr*U 06 4 (a) ft^LE 

6 4 (c) (Ci4, ^yT^ns/drV^a (I) 5 2, 
p ^co^-t-y^^ 6 1 , i m<D¥m& 5 3, p ^£0 

7 -f K=¥> y 6 3 , i ^co¥j»# 5 5 ^Niiqi 
■ SnfcI/^+-^p/i/ (tlTO V4Yp/m 

[0 3 8 2] 

ipj, 060 (a), 06 1 (a), -064R>4 (a) 
fit. i ^CD*^^ 5 3 & J;t>* i ^O^fti: 5 5 © K"t- 
^i s K)-^ttffiCO^^/U^-#ig^^L, 0 6 0 6 0 
(b), 06 1 (b), -06 4 (b) (4, i^co^ft: 

5 3&£v i i»^5 5 <d Fi—%&zmmnm 

;c#/P3M8j££^U 060 (c), 06 1 (c), ••■ 
064 (c) 14, iScD¥aff&5 3*54t^iMcO^«: 

5 5 © v-r-%m&mwwfe 5 1 w^it^s 5 6 m 

COT-$>5 0 
[0 3 8 3] 

£fc, ^yT^ns/^v^l (I) 5 2K8^Six 
[0 3 8 4] 

f^Jfeco^io) *^co$e>(dtecoHteco®ffi(c 

OV^06 5 (a) ^CV^L06 8 (c) fcS^Jl, vCffiBU 
1"tW4, i^Tc0iii9T*fo5 o W, iftPJcogllh, ±IEC0 
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(67) 

[0 3 8 5] 

14, 06 5 (a) /<C^L06 8 (c) ICTFtXolC, ± 

U7/ay^I (I) 5 2£4S<L-t, ^^7/ 
ny^y^lf £LTpS<7>¥j»ft5 8, fc3M4pStf> 
7 4 K¥-¥ y 5 9 Lfc«J& 1 4oTl * 

5o io 
[0 3 8 6] 

06 5 (a) fc^LH6 6 (c) iC^-f^PJgfi, 
-blEHifetf»i2f§8<D05 5 (a)&^L05 6R>6 (c) 

v*vm (i) 5 2^«<u P a<o^fr6 2^ii 
%m 5 6fti]<7?*^ y r^p v *>?m t-rz>mmx'ih 

5 i SW^fft 5 3 i: |bJ Cx^yvJf-^t 
[0 3 8 7] 

*fc, 06 7 (a) &I^L06 8 (c) (CTjrtHf^t 
3tl4,±fBHJ£(Of^9»Il6 1 (a)ft^L06 2 (c) 
(^$^•5^*115 1 {IKcixtt h tltc ^t!)77c 
(I) 5 2£$KU pWVUJ Y^^yf 
¥^#6 3 *m%M 5 6«(7>3- + y 7/d s/^Vi/Ji 

Wft6 3 (4. 3ft»*Ji£ffi*/&-f 5 i m<D^mW- 5 3 4. 30 

[0 38 8] 

y r 7 n y * > ^jfo^^ <? (c p M<7>¥*Jft & 5 v M4 

p M<7> K=*r -Y y y*¥m&&mm-fZ> r <t T\ )t^« 

ftgi®i<tt§9§«£ 5 1 mmmam t kz><dx\ % 
5 0 ^3t»5 6flim^ ^a^^fj^s^-vyr 40 

pS07-f K^s/T^fte 3^=3r-r yr^ns/df- 
^^ItLTKlft^^TV^OT*, BfBf <75df-v y T-T 

[0 3 8 9] 

ft. 065 (a), 1166 (a), •••@68R>8 (a) 
IX i W<D¥m& 5 3 }34t/- i ^CD^igft 5 5 <D Fi— 

%&t>m-tmm<D^*/\s*-fflmz^u 06 5 6 5 50 


(#Bfl¥ 08-262476) 
(68) 

(b), 06 6 (bh -06 8 (b) (4, im<D¥mft 

5 3fe<tu? i s^^»ft5 5 <d h°i— egfrsnss 
5 lmfrbmitm 5 6fflii(ca^(citip$-tirfc«fii(D 

x^w^HIBSSr^U, 06 5 (cK 06 6 (c), - 

068 (c) im<D¥m&5 3&£Vim<D¥mft 
55© h'-r- %mzmwnM 5 1 mfrbmytm 5 6 m 

[0 3 9 0] 

^/i®<7)^^/df^yT^ns/dri/^Ji (I) / 

i (BfflWp/ i /TO I / i s^rn^Jt) , 

P m<ou4 K=¥-y i s©tw*t y 

T^ns/dr^^S (I) (MflM Kp 

/ i 1 / i m<Dm*mm) < m^^-^^m 

fc/ i W.<D¥mfc/*\ y T-fu y^yym ( I ) / i 
SJro^t^ (Bffli^^-^p/ i /*Pfl I / i M<o^ 

mm . P M<o#s^-y -y^^/ i m<D^m»/ 
**yT-7vy*yy>m (i) (ffw# 

©Pg P / i / f R] I / i SW^^Wig) , pl©ft- 

i a©^wpSff)^w i m<©^ 

^-y^^^fr/iS©^^ (Bffffl^-7°p/i/ 
(TO) p/i§^ffl*i£K *7ci4 P ^co# 
i fwfWpS©?^ K=¥ 

+ j/^^ft/ i sn<v*m& (mmzsmp/ 1 /vj 

K (TO) p/ii^Sf^M T'feotfcav\ r*l 
[0 3 9 1] 

f)45Jft!)77D7^^il 5 4rRlt/iV^«^« 
[0 3 9 2] 

l^T, 07 3*5j;tJ®7 4tcS<5^T!&im-5o 
[0 3 9 3] 

/n^y^iit S*&^*it5r*^?>o 07 3KI4, 
[0 3 9 4] 
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(69) 

fc i 5 (c, v rm&hwmM 3 1 iMfrt>m%m i 
17 (b), mi 7 ( c ) m&m *mmmm^ 

[0 3 9 5] 

IgrffflBgte, a-SiC:Hta-Si : HOH»Mro 

ffiiftO j; 5 iC Lfc 7 4 K^^/P^r— ^-^ -yZfCDa- 
SiC:Htt. a-S i 0.5C0.5 : Ht U ^0^(42 
OOAiLfc, ±iEa-Si :H(DfmHlOO 

10 3 9 6] 

7 6©±IC, 3t*«82 6tLTa-S i :H^7^m 
HHU $ e>(-it*l 1 8 M<D*V ]) 7/n 3/ ^r^jf 
7 7 t LT!M K^/U^-^3/7°<7)a -S i C : H 
5rl50AagLfc, $.tz, ±m<n**yT7'uy3ry 
?m 7 7<D±l^ m%M 18iUa-SiGe : H£ 

[0 3 9 7] 

<£>#tf\ W&A-ffim (*fcK6 0 0 0~7 0 0 0 A) (C 
[0398] 

[0 3 9 9] 

ft-f, ny^m. mmmwmm ±tc, it ok 

•Sr^s/ ? y ^jfe-? 1000 Amm U -toiic S n 

o 2 m%3ooAmm-t?>~tiz.i:-oxmwmM3 i& 

ff^Lfco £ biC^CD±l l C^ a-SiC:Hta-Si : 

yTyn->df-V^Ji7 6Sr, a-SiC:HH*^ 
ItilbX 1 0 0 Jlffl, KffC L.xm 3 a« mfflii Lfc 0 #;(^ 
; eo±(C^#fl»2 6i:LTa-S i :H^7 M m^Ji 
Lfc„ ■Z(D±l<c3ri?})T7'vy*><7*l§7 7 t L 

Ta-S i C : HSrl 50A«Jlt, £P,ic:^<D±«ffi 
7tSl8i:LTa-SiGe : H£r 1 ai m^S bfc 0 -?r 

[0400] 

£ 1 0 ooAmmu Z(D±i,mik%ifamzmfcL%ifa 

[0401] , 


(^^¥08-262476) 
(70) 

fcfc, ±si(OX 5 I- LX'&btitz 2feC^SS«^ N 

xm&mvmA^-xzm&u m&mtyjxh 

[0402] 

1 [0403] 

40 0/iW/cm 2 (fi£*M) M2 0 0^W/ 
cm 2 — ift^^MftCpSLkLfc $£>(Ctofe#&^ 
Ifesi^©3Vh7X Hi2 0 0£itfifcU flayh 

7Xh*m,X%fz 0 £tc, »ffi||;J:oT*t!) 
[0404] 

aWHF«ftft»ijM-5*mi: t-Ctt, a-S i 
[0 4 0 5] 

**«^li-C14, ifefcjf 18ffi (« B B B Sflil) 
[0406] 

T-(4> 3K»«S2 6©«a*3t©7Jltll«^dESn<5* 

■v v T-fu 7 6 imfcm&xbzizv>, (t 

*i 5 SfejC, a-Si rH&i'Wftjg 

«l26i^t^^ K¥+ y -?<Dtm aC-CHt a-S 
i C : H) SrffifflLTV->5<Ot?, a-Si :H^i:*j;^ 

[040 7] 

Xxmci^TtcoMM^y^/u (=ic 
A) <m.+®<Djm*¥fr>) Sr^ALfcflSjg-efe^, A 
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(71) 

©i+^-^-Yy^awWBa ii>blJtii 8 

££*l5„ 
[0408] 

immmmi 2) #^©^©fiii©iiis©»fit;:o 

l^T, 07 5&VUg7 7HS^V-CtftW1"5. 
[0409] 

*SE»©jgMncffi5 fcttffl Six 

i^a®#it€r*1-5„ 07 5*3^07 6tCfi, r© 

6 9 , r. tifcmmvtmcmtz 1 0 7 6 

=¥-/<y K^-V^7A}c^5o 
[04 10] 

± 5 tc y 7M#«®i 3 1 wfrbmm 1 

8«ti^i»oTjtK^fcJ4SflfW^3Eftr5m (0 

1 7 ah 017 (c) m»m) -frmmnrmz 

[04 11] 

9H"5 i , 3t^«l 2 6 ^ £>391«ffi 3 1 ^<D*-/U© 
«Em*»»]t5fc»C. 3^ttS3 i_hteJB8¥i 00A 
©nS¥j»fc7 8a (nla-S i : HOD *W£-tZ><, 

* & 2 6 3 1 ^m^mm-t 

5©4r*WWtSfc»K:, nSf**7 8a±l:^|10 
0A(OpS¥iIft7 8b (pla-Si :H0D £*W1 

i-5o w&&it<Dmm{mi$.tstiz>*-*})77*ay* 

8(4, ±ffiOnI^7 8ai P S¥«ft7 
8btW«««igT-fo5„ 
[04 12] 

±X&<D*^y7y*vy*yy"J§7 8<D±.\C^ ft 
3F@S 2 6 i UT a - S i : H£ 1 0 /z m^®1-5 0 - 
©*>»«« 2 6 14, ii^WP-CVDSMSrfTPi:^ 

* ic 7 v^© P S K— f v v * 5 r. i 

?<D3£kLXiX UlEpSy^ft 

7 8 b) fcfflvyfc7*-fe7**-«£J: 9 fc/hSv^fci* 

[0 4 13] 

Xftli 8K«ai-5«-?£»fM±5fc©t;:, 
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